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Heritage language (HL) acquisition is characterized by substantial variation that is claimed 
be the result of reduced input. HL grammars demonstrate systematic processes of grammatical 
restructuring and are often incomplete, divergent, and reduced in comparison to the standard 
language. The present study investigates the role of the quantity and quality of linguistic input in 
the vocabulary and grammar development of HL Russian-English children during their third year 
of life. Particular attention is paid to the development of the grammatical categories of Russian 
verbs (aspect, tense, person, and number). The current thesis employs several research tools: 
parental questionnaires measuring language exposure and performance, LENATM analysis of 
adults’ and children’s linguistic activity based on the day-long recordings, and the analysis of a 
transcribed naturalistic dense corpus. 
The results of longitudinal analysis show that the rate of development of the child’s two 
languages reflect her relative amount of language exposure. Despite the small amount of English, 
the effect of the presence of the second language in the input was found: there was a slight delay 
in vocabulary and grammar development in the child’s two languages at age 2. However, at age 3, 
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vocabulary and grammar scores in both languages rose, evidence of acquisition of the two 
linguistic systems.  
Additionally, despite the reduced relative amount of Russian, children follow the same 
developmental path acquiring Russian verbal categories as the Russian monolinguals do. 
Moreover, the evidence demonstrates that heritage Russian input differs significantly from 
monolingual Russian input in terms of the verb forms used. Heritage Russian quantitative 
characteristics of verb forms use in output showed a strong interrelation with input.   
The dense description of familial language use proved useful in that it provided a means of 
quantifying and qualifying the actual distribution of languages in the home environment as well 
as the features present in parental child-directed speech. The results of the current analysis 
demonstrate the importance of undertaking a composite approach when examining children’s 
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Chapter 1: Input and Output in the Acquisition of Heritage Language 
 
1.1  Introduction 
 
Heritage languages (HL), broadly defined, are “culturally or ethnolinguistically minority 
languages that develop in a bilingual setting where another socio-politically majority language is 
spoken” (Montrul, 2016, p. 2). HL acquisition is a type of bilingual family and community 
language acquisition that can be either sequential or simultaneous. It is usually unbalanced and 
characterized by unequal exposure to two linguistic systems, in terms of the input quantity and 
quality as well as the timing of the exposure to the two languages. Another critical aspect of the 
definition of a HL is that it is the child’s first language and is used from birth and during early 
childhood, and that initial intensive HL exposure is subsequently interrupted by the dominant 
community language (Polinsky and Kagan, 2007). Thus, young children’s HL experiences vary 
substantially with respect to the amount of exposure and use of the HL throughout the critical 
period of language learning, age of acquisition of the community language, and types and patterns 
of the HL use in the family.  
The substantial variation present in HLs is claimed to be the result of reduced input, and 
two main theoretical explanations have been proposed: (1) divergent attainment, and (2) attrition, 
or a combination of both (Montrul, 2016; Polinsky, 2006). Divergent attainment, originally 
introduced in the literature as ‘incomplete acquisition’ (Polinsky, 2006), is the result of 
simultaneous exposure to the minority family and the majority community languages. During the 
critical period, when the child switches to the dominant community language, her HL becomes 
functionally and structurally weaker due to reduced input and use (Scontras, Fuchs, & Polinsky, 
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2015). Language attrition is a loss of the acquired linguistic system in a bilingual environment due 
to reduced input and language use (Montrul, 2008).  
Because of reduced input and use, HL grammars demonstrate systematic processes of 
grammatical restructuring and are often incomplete, divergent, and reduced in comparison to the 
standard language (Scontras et al., 2015). The most noticeable restructuring is observed in HL 
morphosyntax. For instance, HL Russian speakers exhibit loss of neutral gender, a reduced case 
system, errors in the numeral subject-verb agreement, and loss of the subjunctive mood and the 
perfective-imperfective aspectual distinction (Laleko, 2010; Polinsky, 2006). A topic currently 
being investigated in the field of HL bilingualism centers on determining to what degree HL 
learner input is reduced, as well as which linguistic domains, and whether it is reduced and 
divergent.  If the input is reduced and divergent, it follows that it may affect the linguistic 
representations and rules formed by the HL learner. As Laleko (2010) suggests, it is crucial when 
studying HL acquisition to compare the input available to the HL learner child and her output.  
 
“Since the variety of [language] spoken by bilingual speakers is essentially what forms and feeds 
the linguistic representations formed in a HL [acquisition] context, we may in fact be looking at a 
situation where competence meets performance across generations: divergent production patterns 
in bilingual populations give rise to what becomes competent divergence in subsequent generations 
of speakers” (p. 234). 
 
1.2  The goals and structure of the current thesis 
 
The goal of this thesis is to examine how the quantity and quality of input in HL Russian 
affects a child’s output in that language. To pursue this goal, I conducted a longitudinal year-long 
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case study that followed language development of a 2-year-old bilingual HL Russian-English girl, 
Uliyana. As the amount of data that this case study generated is very large, I have selected one 
linguistic domain, verbal morphology, to test the reduced input hypothesis and investigate the 
Uliyana’s acquisition of the grammatical categories of Russian verbs (aspect, tense, person, and 
number).  I recorded Uliyana and analyzed the verbs she heard and produced during her third year 
of life, from the day she turned 2 until the day she turned 3.  
Russian exhibits rich verbal morphology, but it is acquired by monolingual Russian 
children very rapidly, although with varying timing and paths (Cejtlin, 2000; Gagarina, 2008). By 
age 3, Russian children segment complex verbal forms and identify the functions of the 
grammatical markers. Moreover, they demonstrate an adult-like ability to use learned lexical items 
in an appropriate way. As production data show, children acquire aspectual meanings during a 
brief period of 4 months (the age range 25;00 – 29;00), though, more time is required to learn the 
formal representation of aspect formation. The acquisition of tense and 3rd person singular and 
plural forms starts even earlier, between 23;00 – 28;00, while 1st and 2nd person forms take longer. 
I investigate the multilingual environment in which Uliyana is acquiring her two languages to see 
whether it provides linguistic input sufficient for typical acquisition of the Russian verbal 
inflectional system. 
To obtain comprehensive input/output information I have chosen a methodological 
procedure described in Chapter 2 which combines several existing and novel research tools:  
a) Utrecht Bilingual Language Exposure Calculator (UBiLEC) to measure the child’s 
exposure to both languages (Unsworth, 2011);  
b) MacArthur Communicative Development Inventory (CDI) for English and Russian to 
measure the child’s vocabulary development (Chapter 3);  
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c) Longitudinal American English-Heritage Russian Uliyana dense corpus collected 
specially for this thesis using the Language ENvironment Analysis (LENATM) system. This 
approach allowed me to assess the relative and actual amount of language exposure the child 
received during her third year, her vocabulary and grammar development in both languages, and 
to compare the obtained results with monolingual norms.  
The LENATM System, a recent tool that measures early language development of children 
between the ages of 2 to 48 months, allowed me to collect 49 12-hour long naturalistic speech 
samples that now constitute Uliyana corpus. A description of LENATM, as well as my first attempt 
to assess its application to a Slavic language, and a description of the corpus are presented in 
Chapter 4.  
Chapter 5 is offers an illustration of the acquisition of Russian verbal morphology, 
specifically the categories of aspect, tense, person, and number. I describe Uliyana’s 
developmental stages as she acquires these verbal categories and compare these results with four 
monolingual Russian (MR) children and one HL Russian-German child, using data from the 
longitudinal corpus of Gagarina (2008). Additionally, I present the input and output’s quantitative 
characteristics to determine whether heritage Russian input exhibits reduced distribution of verbal 
forms and whether a strong interrelation between input and output is present. All the relevant 
monolingual and bilingual norming data are present in the Appendices. 










This is a single case study which followed the language acquisition of a bilingual American 
English-heritage Russian 2-year-old girl, Uliyana, from the day she turned 2 (May 22, 2016) until 
her third birthday (May 22, 2017).  
Uliyana was born in New York City to mother who had moved there from Ukraine and 
whose father hailed from Estonia. The family lives in an English-speaking neighborhood in New 
York City. During data collection, Uliyana was the family’s only child. She lived with both parents 
up to and including her third year of life.  She was typically addressed in Russian by each parent 
at home and in English when in the presence of English speakers, such as when visiting public 
places including playgrounds, zoo, and museums.  
Uliyana’s mother, the most regular care-giver, usually addressed the child in Russian with 
a slight southern accent; however, she is also the one who most frequently switches to English 
when addressing the child. The main feature of the mother’s child-directed speech (CDS) is 
naming objects around the child in both English and Russian. Uliyana’s mother moved to the U.S. 
when she was 23 years old, and at the time of the beginning of the project Uliyana, she had lived 
in the U.S. for 8 years. She is an English teacher in a NYC public elementary school.  She speaks 
Russian and English, and understands some Ukrainian, but does not speak it. She holds two 
master’s degrees, one from Ukraine (M.A. in Philology) and one from the United States (M.A. in 
TESOL). Currently, she is a Ph.D. student in Applied Linguistics. Uliyana’s father is a driver, but 
he has a professional degree from a U.S. community college.  He moved to the U.S. when he was 
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11 years old, and at the time of the beginning of the project Uliyana, he has lived in US for 17 
years. He almost always addresses her in Russian and frequently switches to English when 
addressing Uliyana’s mother.  In answering interview questions, Uliyana’s parents estimated that 
the amount of language input the child receives on a daily basis is 75% Russian and 25% English.  
Up to and including the period of data collection, Uliyana was enrolled in a daycare 
program for Russian-speaking children which she attended five days a week from 8:00 AM till 
4:30 PM. All children enrolled in this program were Russian-speaking children of different ages 
(from 8 months to 3 years of age). The daycare was staffed by native speakers of Ukrainian and 
Russian who addressed the children in Russian. During the day, the children watched one hour of 
children’s educational TV programs in English.  
According to the mother, when at home, Uliyana does not feel the need for the continuous 
presence of adults and can entertain herself with educational interactive voice toys and books 
devoted to learning the alphabet, numbers, colors, animal names, and children’s songs in Russian 
and in English. Uliyana calls these activities “studying.” During reading time in the evening, 
parents alternate between reading Uliyana Russian and English children’s books. In her third year, 
Uliyana heard much more Russian than English from her caregivers.  
Other people in Uliyana’s life include her grandparents, who are native speakers of 
Ukrainian and Russian, but use only Russian when addressing the child around her family 
members. Uliyana’s paternal grandparents live in New York City and visit the child during the 
week for 1 or 2 hours and sometimes take her to their place for the day. Uliyana’s maternal 
grandmother lives in Ukraine and always speaks in Russian with the family and Uliyana during 
their daily, sometimes hours-long Skype calls. Uliyana’s aunt is a native Russian speaker and her 
children, Uliyana’s cousins, are also bilingual American English-heritage Russian speakers. They 
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are older than Uliyana and code-switch in conversations with adults and each other. Uliyana’s 
friends are also older than she is. According to Uliyana’s mother, these include a 3-year-old girl, 
A., who speaks only Russian, R. and L., two 7-year-olds who speak both Russian and English and 
code-switch a lot, and D., a 12-year-old, who despite being a bilingual English-heritage Russian 
child, speaks only English when he plays with other children. Uliyana usually meets her cousins 
and friends once a week. 
During the interview with both parents, Uliyana was described as a sociable and talkative 
child. She easily interacts with adults and children and often initiates conversation by asking 
questions. She actively practices her language skills in both of her languages by constantly playing 
with sounds, syllables, words, and sentence-long utterances.  
In sum, between Uliyana’s second and third birthdays, she was exposed to more (southern-
accented) Russian than (Russian-accented) English. The only native English linguistic input 
Uliyana received was from her neighbors and electronic toys. For the purposes of this study, the 
input data is defined as Uliyana’s caregivers’ speech and the output data is defined as Uliyana’s 
language production. 
 
2.2  Design and materials 
 
The current case study is based on four data sources: 
a) Utrecht Bilingual Language Exposure Calculator (UBiLEC); 
b) MacArthur Communicative Development Inventory for English (CDI-Eng); 
c) MacArthur Communicative Development Inventory for Russian (CDI-Rus); 
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d) Dense corpus of Uliyana’s caregivers’ speech input and her output collected especially 
for this thesis with the help of the LENA™ system (see Chapter 4 for additional 
discussion). 
 
The Utrecht Bilingual Language Exposure Calculator (UBiLEC, Unsworth, 2011; 2013; 
2014) is a questionnaire designed for use with bilingual children from 2 to 18 years old to obtain 
information about their language background and language use. The questionnaire is filled in by 
the researcher during an interview with the child’s parents or close relatives. The UBiLEC contains 
a list of questions for conducting the interview and is implemented using Excel and incorporates 
algorithms which estimate three aspects of the child’s language exposure: the amount of exposure 
to each language the child receives, the quality of that exposure, and the cumulative total length of 
language exposure.   
To determine the current quantity of exposure the bilingual child receives to the given 
languages, the parents are asked to indicate the frequency with which the target language is spoken 
to the child, on both an average weekday and weekend day, using a scale from 0% to 100%. The 
current quality of exposure the bilingual child receives in the given languages is determined by 
assessing the speakers’ proficiency levels in the target and other language on a 6-point Likert scale 
ranging from no fluency to native. Finally, the cumulative length of exposure to the given 
languages over time is an approximate estimation of the child’s language exposure in the past for 
1- or 2-year period. Answers to interview questions are entered directly into the corresponding 
Excel file. The UBiLEC interview takes approximately 40–60 minutes to complete (which 
accounts for the interview and documentation time).  The calculations of the child’s bilingual 
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language exposure are made automatically. Assessment of Uliyana’s language exposure and use 
with the help of the UBiLEC tool is presented in Section 3.2. 
 
The MacArthur Communicative Development Inventories for American English (CDI-Eng) 
are parental questionnaires designed and normed to assess early child language acquisition from 
the age of 6 months to 4 years (Fenson, Marchman, Thal, Reznick, & Bates, 2007). The Infant 
form, Words and Gestures (CDI-I), is for 8- to 18-month-old children and consists of 396 
vocabulary items and assesses the child’s gestures, word comprehension, and production. The 
Toddler form, Words and Sentences (CDI-II), is for 16- to 30-month-old children, and consists of 
680 vocabulary items, and assesses the child’s word production and morphosyntactic development. 
Finally, the extension of the Toddler form (CDI-III), for 30- to 37-month-old children, includes a 
100-item list of words and focuses on the child’s grammatical complexity, semantics, and 
pragmatics. Instructions ask the parents to mark only the gestures, words, and types of sentences 
their child understands or produces.  
 
The MacArthur Communicative Development Inventories for Russian (CDI-Rus) 
(Eliseeva, Vershinina, & Ryskina, 2017) consists of two forms, both of which have been fully 
normed. The Infant form, Words and Gestures, for 8- to 18-month-old children includes 428 
vocabulary items, and the Toddler form, Words and Sentences, for 18- to 36-month-old children, 
includes 728 vocabulary items. A detailed description and of the CDI-Rus and assessment of 
Uliyana’s language development with the help of the two Russian CDIs are presented in Sections 
3.1.2 and 3.2.2, respectively. 
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Dense corpora of the input and output of Uliyana collected with the Language 
ENvironment Analysis System (LENA)™. LENA™ is a tool that measures the early language 
development of children ages 2-to 48-months (Richards, Gilkerson, Terrance, & Xu, 2008) and 
the linguistic environment offered to children by their caregivers. The LENA™ system consists of 
(i) a lightweight digital recorder (DLP) which is designed to be worn by a child inside clothing 
specifically designed for collecting speech produced by the child (and the adults she interacts with) 
in natural environment for up to 16 hours a day; (ii) the LENA™ language environment analysis 
software that transforms the audio recording into data by processing audio signal to estimate Adult 
Word Counts (AWC), Child Vocalizations (CV), and Conversational Turns (CT) between the 
adults and the child wearing the LENA DLP recorder (Xu, Yaponel, & Gray, 2009); and (iii) a 
cloud-based system for data storage and management. Detailed description of the LENA™ and 
the preliminary results of its testing in creating American English-heritage Russian longitudinal 
dense corpus Uliyana are discussed in Chapters 4 and 5. 
  
2.3  Procedure 
 
The Institutional Review Board of the College of Staten Island granted the study the exempt status. 
Nevertheless, Uliyana’s parents also agreed to participate in the longitudinal study of Uliyana’s 
language development and signed a parental consent form. To estimate the relative amount of the 
child’s exposure to each language, I asked Uliyana’s mother to answer questions from the UBiLEC 
twice; the first administration took place prior to the collection of recorded data (when Uliyana 
was two years old) and the second took place at the end of the data collection (when Uliyana was 
three).  
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Using the CDI-Eng and CDI-Rus forms, measures of the child’s language development 
were collected at two timepoints: prior to the start date of data collection with LENA when Uliyana 
was 23;1 and before the end of the data collection when Uliyana was 35;28. Each form yielded a 
raw vocabulary score based on Uliyana’s mother estimates of words Uliyana knew and the raw 
scores for gestures and grammar development sections. The results were compared to the 
monolingual norms in both languages (Eliseeva et al., 2017; Fenson et al., 2007). Following the 
procedure outlined by Pearson, Fernández, & Oller (1993) and adapted by De Houwer (2009), I 
also calculated Uliyana’s bilingual vocabulary scores, total vocabulary, and total conceptual 
vocabulary.  
The first comparison of the two CDI forms yielded four measures: 
 1) N pairs of language-neutral items (i.e., paired words that can sound similar in the two 
languages in baby talk, e.g., pizza – picca (Russ.)) 
 2) N pairs of translation equivalents (cognates), or doublets 
 3) N items specific to the CDI-Eng versions 
 4) N items specific to the CDI-Rus versions 
I determined the child’s knowledge corresponding to each of these four measures and compared 
the results with the monolingual norms for the English and Russian languages.  
To collect the naturalistic data for the dense corpora of input and output for Uliyana, I 
trained Uliyana’s mother on how to use the LENA™ system, (i.e., install the LENA software on 
the computer, use the DLP recorder, and transfer recordings to the system). All data collection 
sessions took place one day per week. Uliyana’s mother turned on the DLP recorder when the 
child woke up and snapped it into the chest pocket of a specially designed LENA clothing (Fig. 
1). The recorder was turned off during the child’s bath and nap time. At the end of the day, 
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Uliyana’s mother transferred the recording into the LENA software installed on a specially 
designated laptop. The LENA software automatically uploaded the recording and emptied the DLP 
for further data collection.  
 
Figure 1.The LENA DLP recorder and a specially designed LENA clothing. 
 
The LENA software automatically processed audio data and yielded adult word counts 
(AWCs), child vocalization counts (CVCs), and conversational turns (CT) counts. In total, 52 9-
to-12-hour audio recording sessions were made, but three were lost due to a LENA System 
malfunction, leaving 49 in total. All activities captured in recordings were among those which 
comprised the family’s normal daily life. Most recordings were made at home on weekends. 
Occasionally, recordings were captured when Uliyana was taken to the park, playground, zoo, or 
museum. In addition to the audio, each recording was accompanied by a daily activity log where 
Uliyana’s mother indicated the child’s activity and named the people who were present on an 
hourly basis. To ensure regular data collection, Uliyana’s mother received a monthly calendar 
which included possible recording session dates, as well as email reminders about upcoming 
sessions.  
Of 49 sessions, 18 were chosen for analysis. The first eight recordings were near one 
another, with time intervals between sessions ranging from 2 to 12 days. The remaining 10 
recordings were chosen for longitudinal analysis and were spaced one month apart. Hand 
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transcription was not feasible for the entire 9-12-hour recordings, so the child and parents’ most 
linguistically active hour, determined by the LENA algorithm and daily activity log, was chosen 
for analysis.  The hours where parents actively interacted with the child (whether it was meal time, 
play time, reading time, or doing chores) were the ones with the highest AWC and CVC values. 
I manually transcribed 18 hours, following the CHAT format (MacWhinney, 2000) with 
some additional coding. As a secondary goal for this study was testing the LENA System for the 
bilingual English-Russian environment, I transcribed all interactions in full, including false starts, 
hesitations, repetitions, the child’s self-made songs, and nonsense utterances. Conversations 
between adults which did not include the child were transcribed only symbolically for word count 
purposes. Adult utterances were transcribed orthographically and followed by the comment line 
when a particular feature in an adult pronunciation was noteworthy. Each adult utterance was 
coded for direction of the speech, namely whether it was a child-directed utterance (>) or not (<). 
Each child utterance was transcribed phonetically in broad transcription and supported with the 
comment line with orthographically written words, comments, and contextual information for 
disambiguation.  
Following Oller (2010), I assigned each word to one of four language-related categories: 
Russian, English, Ambiguous, and Unintelligible. Ambiguous words are those that are not 
language-specific, as well as some English words used by Russian speakers and marked with 
Russian morphology. Unintelligible words were common mostly in distant, non-child-directed 
adult speech. The child’s words which did not have a meaning were coded as Nonsense words 




Table 1. The coding system for adult and child speech. 
Adult speech Child speech 
not-child-directed / child-directed  
</>*ADT: *CHI: 
Russian word Russian word 
English @word English @word 
Ambiguous $word Ambiguous $word 
Unintelligible xxx Unintelligible xxx 
Weak sound &word Nonsense word &word 
  
 Following De Houwer (1990), I assigned each adult’s child-directed utterance and each of 
the child’s utterances to one of five language-related categories:  
--Russian or English utterance if all the words in an utterance were uniformly Russian or 
English;  
--Mixed utterance if the utterance included at least one word of both English and Russian;  
--Partial/Unclear utterance if the utterance was incomplete or contained one or more 
unclear words;  
--Non-Language Specific utterance if the utterance contained non-language specific words.  
All adults’ child-directed utterances and all the child’s utterances were analyzed for average 
sentence length (or mean length of utterance, MLU): Russian utterance length was determined by 
counting the number of words, and English utterance length was measured by counting manually-
coded morphemes. 
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 Because of the incredible quantity of data collected for the Uliyana corpus as well as the 
scope of this thesis, I chose verbs as an appropriate part of speech to illustrate the input-output 
dynamics present in the acquisition of heritage Russian (see Chapter 5). In order to undertake the 
analysis, I pulled all of the Russian verbs from the entire dense corpus, created a Russian verb list, 
and tagged each verb for its grammatical features, as outlined below in Table 2. 
 
Table 2. Grammatical features of Russian verbs. 
Grammatical Features   
Aspect Imperf Imperfective 
 Perf Perfective 
Transitivity INT Intransitive 
 TR Transitive 
Reflexivity Irrefl Irreflexive 
 Refl Reflexive 
Voice Act Active 
 Pas Passive 
Tense Pres Present 
 Fut Future 
 Past Past 
Person 1 1st Person 
 2 2nd Person 
 3 3rd Person 
Number Sg Singular 
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 Pl Plural 
Gender (Past Tense only) Masc Masculine 
 Fem Feminine 
 Neut Neutral 
Case (for Participles) Nom Nominative 
 Gen Genitive 
 Dat Dative 
 Acc Accusative 
 Inst Instrumental 
 Prep Prepositional 
 
Verb Forms   
Type Infin Infinitive 
 Imper Imperative 
 Indic Indicative 
 Subj Subjunctive 
 Partic Participle 
 
All transcriptions were analyzed using five programs that were written specifically for the 
Uliyana corpus in Python: Participant, Utterance Type, MLU, Russian Vocabulary List, and 
Concordance Table. Participant counts manually coded words in transcriptions in .txt files. The 
program takes the text file as an input and returns the output text file with the number of Russian, 
English, Ambiguous, Unintelligible, and Nonsense words (for the child’s data) produced by each 
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participant during the transcribed hour. All adults’ words were separated into two categories: child-
directed and not-child-directed. The program also counts the total number of adult- and child-
produced words allowing for the comparison to the number of manually transcribed words with 
the LENA’s AWC and CVC. 
Utterance Type and MLU are designed to separate and count manually coded adults’ child-
directed and the child’s utterances, as well as generate text files composed of Russian, English, 
Mixed and Partial/Unclear utterances in the aim of adequately describing the bilingual corpus and 
counting the average length of the Russian and English utterances, respectively. 
 Russian Vocabulary List is designed to generate a comprehensive list of the Russian 
vocabulary contained in the transcribed corpus. This program takes the directory containing all 
transcriptions as an input and creates the CSV file (rus_voc_list.csv) with all Russian word types 
in alphabetical order to further part-of-speech tagging process. Russian Verb List is designed to 
generate a CSV file containing all the Russian verbs in the corpus. It takes the rus_voc_list.csv file 
as an input and generates the CSV file (rus_verb_list.csv) with all Russian verbs in alphabetical 
order for the further verb-form tagging process.  
 Concordance Table is designed to generate a concordance table by taking the 
rus_voc_list.csv and rus_verb_list.csv files and the directory containing all transcriptions as an 
input and generates the CSV file with all the verb tokens (all verb forms tagged) produced by all 




Chapter 3: Uliyana’s Early Vocabulary and Grammar Development 
(UBiLEC and CDIs) 
 
3.1  Input effects in early child bilingualism 
 
The body of research investigating how child language development is affected by the quantity 
and quality of language exposure is growing steadily. Beginning in the 1990s, research addressing 
the effect of quantity of linguistic input on early vocabulary development found convincing 
evidence that the amount of language exposure matters the most for vocabulary growth in both 
monolingual and bilingual children (Hart and Risley, 1995; Hoff et al., 2012; Huttenlocher et al., 
1991; Pearson et al., 1997). The quality of the linguistic input is crucial as well; input containing 
syntactically complex and varied structures, as well as high informativeness of a given situation 
are important factors for lexical and morphosyntactic acquisition (Cartmill et al., 2013; Grüter et 
al., 2014; Hoff and Naigles, 2002; Paradis et al., 2011; Thordardottir, 2014; Unsworth, 2014). 
There is a significant difference between monolingual and bilingual language exposure, 
however: while monolingual children receive constant exposure to their language and continue 
their learning while developing their literacy skills, bilingual children’s experiences vary greatly 
with respect to the amount of each language they hear, the quality of the input they receive, and 
the contexts in which they learn their two languages. This variability results in language balance 
patterns and differences in  the child’s vocabulary and grammar development in both languages 
(e.g., Core, Hoff, Rumiche, & Señor, 2013; De Houwer, 2011; De Houwer, 2014; Hoff, Core, 
Place, Rumiche, Señor, & Parra, 2012; Oller, 2010; Paradis et al., 2011; Pearson et al.,1993, 
Pearson, Fernández, Lewedeg, & Oller 1997; Thordardottir, 2014). Crucially, the present research 
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into the topic of this thesis supports the claim that input variability is inextricably related to 
children’s rate of language development. It should be noted that bilingual children may perform 
within monolingual norms as they progress through the important lexical and grammatical 
acquisition milestones, but only in the language they receive most input in. 
This chapter seeks to address the question of how the input in the HR language affects a 
child’s output in that language using Uliyana as a longitudinal case study. The goal is to evaluate 
the relative and absolute amount of Russian and English input the child received during the third 
year of her life and its effect on her vocabulary and grammar development. As Russian was the 
dominant language in the family, it was expected that the child’s vocabulary and grammar 
development in Russian will outpace her English language development.  
In the following sections, I present a brief literature review and describe the measures 
employed in the current thesis (Section 3.1.1 and Section 3.1.2). In Section 3.2, I present the results 
and offer a discussion of said results in Section 3.3. 
 
3.1.1  Exposure measures: The UBiLEC Assessment 
Unsworth and Blom (2010) suggest that to investigate effect of linguistic input in bilingual 
language acquisition, it is important to start with an estimate of the amount of input to which 
bilingual learners are exposed. One of the most common methods employed in this pursuit is a 
parental questionnaire. The UBiLEC (Unsworth, 2013, 2014) is one such questionnaires that was 
developed to obtain comprehensive information about the bilingual children’s language 
background and use.  
The UBiLEC consists of the nine components:  
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1) General Background Information includes the child’s name, place and date of birth, the 
type of the family the child belongs to (i.e., the presence or absence of siblings), and 
parental occupations. 
2) Child’s Exposure to and Use of Target Language and Other Language(s) asks parents 
to name the type of the first exposure to the target and other language(s) and the child’s 
speaking and understanding abilities in those languages. 
3) Languages Spoken by People in (Regular) Contact with Child at Home is a relative 
estimation of the child’s exposure to the target and other language(s) as well as the 
caregiver’s speaking and understanding abilities in those languages. 
4) Languages Spoken by Child to Other People at Home is a relative estimation of the 
child’s use of the target and other language(s). 
5) Languages Spoken Outside Home is a relative estimation of the child’s exposure to the 
target and other language(s) at the daycare center or school, as well as the instructors’ 
speaking and understanding abilities in those languages. 
6) Holidays: This component solicits an estimation of the average number of weeks of 
holidays per year, as a means of gauging the child’s relative exposure to the target and 
other language(s) during these weeks and estimating the overall quality of exposure to 
the languages. 
7) Who Spends Time with Child on Average Day During Week and Weekend provides 
information about the caregivers present with the child, quantifies the hours spent with 
the child during the week and weekend. 
8) Other Sources of Language Exposure asks parents to estimate the number of hours per 
week the child spends on extra-curricular activities, with friends, or engaged in other 
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activities (e.g., watching TV, reading books, using the computer), as well as an 
estimation of the relative exposure to the target and other language(s) and the 
estimation of the overall quality of the exposure.  This measure also distinguishes 
between weekdays and weekend days. 
9) Amount of Language Exposure in the Past is an estimation of the child’s relative 
language exposure, as well as the overall quality of this exposure to the target and other 
language(s) in the past. 
By combining these components, the UBiLEC assessment allows for a multidimensional 
understanding of a bilingual child’s language development.  It also is conducive to focusing on 
specific factors relevant to this development, namely, current amount of exposure, current quality 
of exposure, and cumulative length of exposure.  
Bearing in mind the impossibility of measuring children’s language exposure directly and 
the difficulty parents are usually faced with when asked to estimate the relative amount of child’s 
exposure to two languages, Unsworth (2011) emphasizes that the approach adopted in the UBiLEC 
assessment necessarily simplifies this complex task.  
To capture the extent of the bilingual exposure variation, the UBiLEC assessment allows 
us to calculate the cumulative length of exposure by asking parents about how frequently each 
parent and other family members living at home spoke the languages for each yearlong period in 
the child’s life, what languages were used by the family over holidays; and what the language of 
instruction was at daycare or school, if the child attended one, during the years under investigation.    
The quality of exposure a bilingual child receives is generally dependent on a range of 
factors; in the UBiLEC, however, this is assessed using a single factor, the proficiency level of the 
speakers the child interacts with. Parents are asked to assess the proficiency level of speakers of 
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languages addressed to the child using the 6-point scale from ‘Virtually no fluency’ (0) to ‘Native’ 
(5).  
The importance of considering both the current amount of exposure and the cumulative 
length of exposure as potential predictor variables for acquisition of specific language domains 
has been investigated in two studies conducted by Unsworth (2013) and Unsworth et al. (2014).  
Unsworth’s (2013) study investigated the effect of current and previous amounts of exposure on 
the acquisition of lexical and grammatical aspects of Dutch gender in 136 simultaneous bilingual 
English-Dutch children (aged 3–17) using elicited production and grammaticality judgement tasks. 
She found that both current amount of exposure and cumulative length of exposure were 
significant predictors for gender-marking on determiners in Dutch, were not significant predictors 
for adjectives.  This suggests that the children had already met a certain threshold for acquiring 
the lexical insertion rule associated with adjectival inflection in Dutch, and that the amount of 
language exposure in general may be a relevant variable, but not the amount of exposure in 
children’s early years. Another interesting finding is that, when bilingual children were compared 
to a group of their monolingual peers with matched cumulative lengths of exposure, the between-
group differences disappeared: the bilingual children’s scores were as high as the monolinguals’ 
both in production and in grammaticality judgment tasks.  
Unsworth’s et al. (2014) study investigated the development of grammatical gender in 
Dutch and Greek with the goal of distinguishing between input effects and age of onset in bilingual 
children. Both English-Dutch and English-Greek children were divided into three groups 
according to the age of onset of exposure to their languages.  The authors classified the children 
as: simultaneous bilinguals (2L1); second language learners (L2), where children were exposed to 
Dutch or Greek between ages 4 and 10; or early successive bilinguals (ESB), where children had 
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been exposed to English from birth and to Dutch and Greek after age 1 but before age 4. Of 
particular utility is that Dutch and Greek offer different morphological cues for gender marking. 
Dutch has limited input cues for grammatical gender, whereas Greek has a regular pattern of 
gender marking on nouns. It was expected that the acquisition of grammatical gender by bilingual 
children would demonstrate a greater input effect in Dutch than in Greek, however, the results 
indicate that the current amount of language exposure is the best predictor when it comes to 
bilingual children’s acquisition of grammatical gender in each of the languages.  
In sum, it has been widely observed that bilingual children exhibit input effects when it 
comes to language acquisition in a range of linguistic domains (specifically vocabulary and 
grammatical acquisition), but the extent to which this effect influences acquisition within specific 
language domains is still debated. The present work seeks to inform this debate by contributing a 
case study in child American English-heritage Russian bilingual language development. By using 
the UBiLEC as a measure of Uliyana’s relative exposure to Russian and English and exploring its 
effect on her bilingual vocabulary and grammar development during the third year of her life, this 
thesis offers additional support for the claim that input effects affect language acquisition to a 
considerable extent. 
 
3.1.2  Proficiency measures: The CDI assessment 
Ideally, one would compare Uliyana’s vocabulary and grammar development to norms of 
bilingual English-Russian 2-year-old children, but no such norms exist. To start somewhere, I 
decided to use the most popular instrument for measuring lexical and grammar development in 
monolingual children, The MacArthur Communicative Development Inventory (MacArthur CDI). 
The MacArthur CDI is a widely used inventory for diagnostics of the early stages of children’s 
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language development. The MacArthur CDI is a parental questionnaire which reports children’s 
developing linguistic and communicative abilities in expressive and receptive vocabulary, gesture 
use, and the emergence of early grammar (Fenson et al., 2002). Although the MacArthur CDI does 
not offer a comprehensive means of assessing all possible words known by the child, reliability 
studies have demonstrated that children’s early vocabularies are well represented in the MacArthur 
CDI word lists (Fenson et al., 2007, Eliseeva et al., 2017). 
The practice of assessing a bilingually developing child using only one of their languages 
is not recommended by researchers (Person et al., 1993; Oller and Pearson, 2002; Thordardottir et 
al., 2006; Hoff et al., 2012; Core et al., 2013). These studies and others demonstrate that and 
explain why bilingually developing children have lower scores compared to their monolingual 
peers when assessed in only one of their languages, because a bilingual children’s linguistic 
knowledge is distributed across their two languages. To address this issue, several studies were 
conducted to examine the effects of bilingualism on lexical measures using CDIs and establish 
guidelines for identifying lexical delay in bilingual children distinct from the guidelines for 
monolingual children (Core et al., 2013; De Houwer et al, 2006a; Hoff et al., 2012; Pearson et al., 
1993). After calculating the bilingual children’s total vocabulary between their two languages as 
well as their total conceptual vocabulary – the number of concepts lexicalized by a child – these 
studies report that there is no statistical basis to conclude that bilingual children are much slower 
in early vocabulary development in comparison to monolingual children. Moreover, these studies 
have found that important milestones of language acquisition in monolingual and bilingual 
children are similar: bilingual children’s vocabulary acquisition generally falls within the range of 
their monolingual peers, if estimations for both languages are taken into consideration, and 
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bilingual children’s grammar development keeps pace with monolinguals for language they 
receive the most input in.  
The purpose of using the CDI assessment for this study is twofold. First, I seek to measure 
the vocabulary and grammar development of our participant in her two languages and compare it 
to monolingual norms as a means of investigating the effect of bilingual exposure. Second, I aim 
to measure her total and conceptual vocabularies to compare her results to the monolingual norms 
as a means of assessing her overall linguistic capabilities. I compared Uliyana’s data with the 
monolingual norms presented at the MacArthur-Bates Communicative Development Inventories: 
User's Guide and Technical Manual (Fenson et al., 2007) and the MacArthur Questionnaire: 
Russian Version. The assessment of the speech and communicative development of young children 
(Eliseeva et al., 2017). 
In the following section, I briefly described three CDI-Eng forms and the associated 
monolingual norms for the vocabulary and grammar sections (Subsection CDI-Eng). For more 
detailed information, please, see the original source, Fenson et al., 2007. Since the Russian version 
of the CDI is not widely known, I describe the Russian questionnaire and monolingual norms in 
further detail below as well. 
 
CDI-Eng 
The American English MacArthur CDIs consists of three forms:  
1) CDI-I consists of two parts – Early Words and Action & Gestures – and predominately 
focuses on the gestures used by children, word comprehension, and word production. It has been 
standardized on 1089 children aged from 8 to 16 months. 
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 2) CDI-II consists of two parts – Words Children Use and Sentences and Grammar – and 
focuses on word production and morphosyntactic development. It has been standardized on 1461 
children aged from 16 to 30 months. 
(3) CDI-III consists of three parts – Vocabulary Checklist, Sentences, and Using Language 
– and focuses on the child’s vocabulary and grammar complexity, semantics, and pragmatics. It 
has been standardized on 356 children aged from 30 to 37 months. 
 
Study sample and a general direction in communicative and linguistic development specific to the 
CDI-Eng (I, II, III).  
The norming sample for American English CDIs consists of participants from Dallas, 
Texas, Madison, Wisconsin, New Orleans, Louisiana, New Haven, Connecticut, Providence, 
Rhode Island, San Diego, California, Seattle, Washington, and Storrs, Connecticut (Fenson et al., 
2007, p.51).  
According to the norms of the study sample specific to the CDI-I, by the age of 8 months 
more than 75% of English monolingual children demonstrate a reaction to calling, preventive 
phrases, and to the presence of adults. They also demonstrate understanding of the most common 
phrases usually addressed to children. At this early age, English monolingual children already 
understand more than 10% of the Vocabulary Checklist words, and this value increases continually 
with each additional month of age. Thus, by the age of 18 months, English monolingual children 
understand more than 60% of the words presented in the questionnaire (Table A1, Appendix A). 
According to the norms, the mean score for productive vocabulary does not exceed 20 words until 
14 months, while by the age of 18 months, children in the 50th percentile are capable of producing 
94 words (Table A2, Appendix A). According to the CDI-II norms, 2-year-old English 
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monolingual children in the 50th percentile produce 297 words and by the age of 30 months, they 
have 548 words in their active lexicon (Table A3, Appendix A). 
 At 16 months, the average English monolingual child uses words to refer to the past or 
future events, and more frequently, to missing objects or people. Additionally, over the 16- to 30-
month period usage of noun plural and possessive suffixes emerge earlier and occur in more 
children’s usage than progressive or past tense verbal suffixes. Of these four forms, the past form 
of the verb appears latest and is used by the fewest children over the whole period of interest; by 
the age of 30 months, more than 90% of children were reported to use plurals, possessive, and 
progressive suffixes while only 73.8% of them were using the past tense suffix (Fenson et al., 
2007). 
 The ability to use correct irregular forms of nouns and verbs develops comparatively rather 
late. By the age of 30 months, the average English monolingual child has learned about 13 out of 
25 irregular forms. Production of the overgeneralized forms of nouns and verbs by English 
monolingual children is an infrequent phenomenon: as they approach age 3, English monolingual 
children produce, on average, about 5 out of 45 presented overgeneralized forms of nouns and 
verbs (Fenson et al., 2007). 
 From the age of 16 months, English monolingual children start to combine words. 
According to the norms, the average number of morphemes per child’s utterance steadily increases 
across the age range. For example, 24-month-old English monolingual children produce utterances 
with 4 or more morphemes on average, and this value doubles as they approach the 30-month 
mark. Moreover, the ceiling value for utterance complexity (37 utterances of adult-like sentences) 
was reported for children beginning in the 23-month age group, meaning that by age 2, English 




The Russian versions of the MacArthur CDIs are the first and only normative scale for 
child speech assessment in Russia (Eliseeva et. al, 2017). The norming sample for Russian CDIs 
consists of participants primarily from Moscow and St. Petersburg1 and is limited to Russian 
monolingual children. This section provides an overview of the Russian monolingual norms for 
communicative and linguistic development of 8- to 36-month-old children. An overview 
successively presents the data for the CDI-Rus: Words and Gestures (W&G) and Words and 
Sentences (W&S) forms and study samples. 
 
CDI-Rus: W&G.  
The CDI-Rus W&G consists of two parts: Part I, First Words, and Part II, Child’s Actions 
and Gestures. Part I of the CDI-Rus W&G consists of four subsections. Section A, First Signs of 
Understanding, is designed to reveal the child’s early signs of understanding of child-directed 
language and response to calling, preventive phrases, and reaction to the presence or absence of 
adults. Section B, Phrases Understood, is comprised of 26 common, frequent child-directed 
phrases and seeks to assess which the child understands. In Section В, Starting to Talk, there are 
two questions: one asks the frequency with which the child imitates words or parts of sentences 
after adults, and the other assesses the frequency at which the child labels the objects. Section C, 
Child’s First Words, contains 428 typical children’s early words. Parents are instructed to indicate 
which words the child understands and which words the child understands and says. This section 
organizes the 428 words into 19 thematic categories containing nouns, verbs, adjectives, adverbs, 
                                                 
1 Information is obtained through personal communication with the first author. 
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pronouns, prepositions, quantifiers, and onomatopoeic words (such as sounds and animal noises). 
The last of the 19 groups includes 37 lexical items which are not considered in calculations of 
child’s receptive and productive vocabularies. Thus, the maximum possible score for Section C is 
391. 
Part II of the CDI-Rus, Child’s Actions and Gestures, focuses on the child’s communicative 
gestures and consists of 6 sections. Section A, First Communicative Gestures, includes questions 
about 13 common children’s actions (e.g., gestures of giving, pointing, reaching, showing, etc.). 
Section B, Games and Routines, includes 7 games and actions which testify to early 
communicative development. Section C, Actions with Objects, is comprised of 15 children’s 
actions (e.g., eating with a spoon or fork, drinking from a cup, etc.) that aid in assessing the child’s 
understanding of the world around them and the objects in it. Section D, Pretending to Be a Parent, 
includes 12 imitations of adult actions found in caretaking situations. Section E, Imitating Other 
Adult Actions (with Real or Toy Objects), includes 14 children’s actions using things and objects 
to imitate the adults’ actions (e.g., using a broom to sweep the floor, washing dishes, etc.). Section 
F, Pretend Objects, asks the parent to indicate whether the child demonstrates actions using 
imaginary objects, like pouring imaginary liquid from one cup into another, and whether the child 
uses objects as a replacement for others.  
 
CDI-Rus: W&S.  
This form comprises two parts: Words and Grammar that allow to assess such domains of 
children’s language as lexicon, two-word sentences, and emergence of grammatical categories.  
Words. The vocabulary checklist consists of 21 thematic groups containing 728 lexical 
items. 37 items in the Onomatopoeia group is not included in calculations. Thus, the maximum 
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score possible is 691. Section How the Child Uses Words comprises four questions asking whether 
the child talks about the past and future events or objects and people who are not present at the 
moment of speech and name an absent person to whom the object belongs.  
Grammar. This part comprises 10 sections related to the development of early grammar. 
Section 1, Two or More Word Sentences, contains one question asking whether the child begins to 
build sentences. Section 2, Answering Questions, inquires whether the child can answer the 
questions. This section contains 10 questions and two types of answers that differ in grammatical 
complexity. Section 3, Three Longest Sentences, asks the parents to provide three longest and 
complex sentences from their child’s speech that are built independently. The MLU is calculated 
by adding the number of words in each sentence and dividing the sum by the number of given 
sentences. Section 4, How MOST Likely Does Your Child Say, is designed to reveal the early 
grammar development. This part consists of 19 pairs of sentences that are similar in meaning but 
differ in morpho-syntactic complexity. Section 5, Does Your Child Use Sentences that Include 
Parenthetical Words or Phrases, asks whether the child uses parenthetical words or phrases. 
Parents are asked to give several examples of sentences where this words or phrases occur.  
Section 6, The Child Starts to Change Form of the Word (Nouns and Verbs), comprises 7 
questions that ask about the child’s emerging ability to decline Nouns, to use Nouns in plural form, 
to use Verbs in the present, past, future tenses, and to use Verbs in 1st and 2nd person forms. Parents 
are asked to provide examples from the child’s speech. Sections 7 and 8, The Child’s Grammatical 
Forms (Verbs) and The Child’s Grammatical Forms (Nouns), provide 18 and 20 examples of child-
constructed verb and noun forms respectively that are characteristic of child's speech at this age 
range (18 – 36 months). The parents are asked to give examples or to check the given ones. In 
section 9, Words Constructed by the Child, parents are asked to give several examples of child-
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created words. Section 10, Pretend Objects, provides 3 examples of possible substitutions of one 
object for another during the child’s play and asks parents to give some examples of actions of this 
kind.  
 
Study sample and a general direction in communicative and linguistic development specific 
to the CDI-Rus: W&G form.  
To date, 767 questionnaires of children from 8 to 18 months age have been statistically 
processed (see Table B1 for the number of participants in each age group, Appendix B). According 
to the norms (Eliseeva et al., 2017), by the age of 8 months, more than 80% of Russian monolingual 
children react on calling, preventive phrases, and on the presence/absence of adults (Table B2, 
Appendix B) and demonstrate understanding of the most common child-directed phrases (Table 
B3, Appendix B). At this early age, children start to imitate adult words (43.8% of girls; 17.2% of 
boys) and less frequently label the objects around them (17.2% of girls; 14.6% of boys). Imitation 
is more frequent than labeling till the 15-month-old group starting from which the situation is 
reversed: the object labeling behavior is more frequent and grow steadily for both sexes (Table 
B4, Appendix B). 
At the age of 8 months, 50% of Russian monolingual children already understand more 
than 10% of the words in the questionnaire (Table B5, Appendix B) and this number steadily 
increases with age. By the age of 18 months, Russian monolingual children understand more than 
60% of the Vocabulary Checklist. Almost the same results we have seen in the English 
monolingual norming sample study. However, the score for productive vocabulary did not exceed 
20 words until 17 and 18 months. By the age of 18 months, 50% of Russian monolingual children 
were reported to produce a little more than 7% of the words presented in the questionnaire, girls 
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have a slight advantage across the all age group over boys2: 34 words (girls) and 27 words (boys) 
(Table B6, Appendix B).  
 
Study sample and a general direction in communicative and linguistic development specific 
to the CDI-Rus: W&S form.  
To date, 1,037 questionnaires of children (487 boys; 550 girls) from 18 to 36 months age 
have been statistically processed (see Table B8 for the number of participants in each age group, 
Appendix B). According to the norms, the lexical burst begins closer to the second year. By the 
age of 2 years, 50% of Russian monolingual children learn 252 words (girls) and 192 words (boys), 
that is, 36% and 22% of the list. By the age of 3 years, Russian monolingual children produce more 
than 90% of words presented in the questionnaire (Table B9, Appendix B). Over the 18- to 23-
month period (girls) and up till 26-months period (boys) children’s usage of words referring to the 
future events occurs more frequently than to the past events. Starting from the 2 years frequency 
of reference to the past and future events varies. And at the ages of 26 and 31 months more than 
95% of girls refer to the past and future events equally, while only 80% of boys refer to these time 
events equally at the age of 32 months. As for the absent objects and ownership, Russian 
monolingual children indicate and refer to them starting from the 18 months (see Table B10 for 
female data, Appendix B).  
Two-words stage for most of Russian monolingual children begins closure to the second 
year. Starting from the 23-months, more than 90% of girls is already in the stage of two-word 
sentences. Boys occur in this stage a little later, starting from the 25 months. By the age of 36 
months, all Russian monolingual children in the sample study produced two-word sentences (Table 
                                                 
2 The low scores for active lexicon in children of this age range in comparison to the English monolingual children 
can be explained by the fact that onomatopoeia is not considered in calculations of scores for Russian studies. 
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B11, Appendix B). Accordingly, the mean length of the utterances provided by parents steadily 
increases across the age range of the study, exceeding the value of 6 words closer to the third year 
(see Tables B13 for female data, Appendix B). 
The ability to answer questions with morphologically appropriate word form develops 
quite late. It is not early as 24 months when the number of affirmative answers with 
morphologically correct form of the words start to grow steadily indicating the beginning of 
acquisition of morphology (Table B12, Appendix B). It is not early as 31 months, when 50% of 
girls produce all presented exemplars of morphologically correctly formed nouns and verbs and 
boys catch them up 2 months later (Table B15, Appendix B). It is the noun morphology to be 
acquired and produced earlier than verbal morphology. For instance, 71.4% and 60.7% of 2-year 
old girls produce declined and plural forms of the nouns respectively. 64.3% of them equally 
produce verbs in present and past tenses and only 46.4% - in future tense. Verbs in the 1st person 
form appear earlier, and this form is used by 67.9% of girls, while the 2nd person verbal form being 
acquired later in development is produced by only 35.7% of Russian monolingual 2-year-old girls 
(see Table B16 for female data, Appendix B). Thus, only closer to the third year, 50% of Russian 
monolingual children use morphosyntactically complex sentences and stop to produce telegraphic-
type sentences (Table B11, Appendix B). 
 
3.2.  UBiLEC Assessment: Uliyana’s language background and language use  
 
According to Uliyana’s mother, the child has been exposed to both the Russian and English 
languages since birth. The child had no contact with any other languages. She received consistent 
and significant input in Russian from both parents, grandparents, and daycare teachers, all native 
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speakers of Russian while English played a secondary role. Already at the age of 2 years, Uliyana 
demonstrated excellent understanding of both languages and her production was quite fluent for 
her age. Uliyana’s parents usually spoke Russian to the child (75%) and seldom English (25%) 
although both of them are fluent bilinguals. Uliyana’s grandparents spoke to her always in Russian 
(100%). As far as Uliyana’s output at the age of 2 years is concerned, she almost always spoke 
Russian (100%) when addressing her parents and grandparents.  
The ratio of the two languages (75% Russian, 25% English) was the same outside home. 
At the daycare center, all teachers were native speakers of Russian although they demonstrated 
native-like competence in English. Other children at the daycare center were instructed in Russian 
and used Russian with each other.  
There were 6 weeks in the year which Uliyana’s mother designated as holidays in general. 
All of them Uliyana spent at home with her parents with the most exposure to Russian. The average 
number of Uliyana’s waking hours during the weekday and weekend were 15 hours, the total 
number of waking hours per week – 105. Table 3 and Table 4 summarize the total number of hours 
spent by the caregivers with Uliyana when she was 2 and conversing with her in Russian as a factor 
of weekdays and at weekends. 
 
Table 3. Uliyana’s average language exposure during weekdays and weekends (age 24 months). 
Total number of hours of 
exposure 
Mother Father Grandparents Daycare  
1 2 
Weekdays 4.3 1.8 0.3 0.3 8.5  
Russian exposure (weekdays) 3.2 1.3 0.3 0.3 6.4  
Weekends 6.5 6.5 1.0 1.0 0.0  
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Russian exposure (weekend) 4.9 4.9 1.0 1.0 0.0  
Entire week 34.3 21.8 3.3 3.3 42.5  
Russian exposure (week) 25.7 16.3 3.3 3.3 31.9  
 
Table 4. Uliyana’s total number of hours of Russian exposure (age 24 months). 
Grand total number of hours of Russian exposure:  
 Weekday 11.38 
 Weekend 11.75 
 Entire week 80.4 
Average % of Russian exposure:   
 Week (home/school) 77% 
 Week (home/school/extra) 71% 
 Week (home/school/extra, incl. holidays) 74% 
 
Equal distribution of two languages (50%/50%) was reported for other sources of language 
exposure, i.e., such activities as reading, TV watching, and computer. Uliyana’s friends’ language 
input was estimated as 25% of Russian and 75% of English. Table 5 presents the total number of 
hours of language exposure and Russian exposure per week from other sources.  
 
Table 5. Uliyana’s total number of hours and language exposure from other sources (age 24 
months). 
 Friends Reading TV Computer Total 
Hours per week 6.0 3.5 3.5 3.5 16.5 
36 
% of Russian exposure 0.25 0.5 0.5 0.5  
Hours per week in Russian 1.5 1.8 1.8 1.8 6.8 
 
In summary, during an average week, 2-year-old Uliyana heard Russian more often than 
English when interacting with the main caregivers including teachers in the daycare center, with 
an average of about 80 hours of Russian versus 24 hours of English. However, she heard more 
English from other sources of language exposure such as friends, reading, TV, and computer, with 
an average of about 9 hours of English versus about 6 hours of Russian per week.  
According to Uliyana’s mother, throughout the year, there were no significant changes in 
Uliyana’s life. Her parents and grandparents continued to remain her main caregivers and 
continued to attend the same daycare center. However, during the second interview when Uliyana 
turned 3 years, the distribution of her two languages changed. Uliyana’s parents used Russian even 
more, addressing the child in Russian 95% of the time. Moreover, the same estimation was given 
for language exposure in the daycare center. When addressing her parents, Uliyana spoke Russian 
95% of the time and only sometimes she spoke to them in English; she never used English when 
addressing her Russian-speaking grandparents.  
At the age of 3, Uliyana demonstrated native-like understanding and fluency in Russian as 
well as in English. According to the UBiLEC calculations, the average number of Uliyana’s 
waking hours during the weekday is 15.4 hours, the total number of waking hours per week – 
107.5. Table 6 and Table 7 present the total number of hours spent by the main caregivers with the 
child and Russian exposure provided by them on average day during week and at weekend when 
Uliyana was 3 years old.  
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Table 6. Uliyana’s average language exposure during weekdays and weekends (age 36 months). 
 Mother Father Grandparents Daycare  
1 2 
Weekday 3.5 1.5 1.0 1.0 8.5  
Russian exposure (weekdays) 3.3 1.4 1.0 1.0 8.1  
Weekends 5.8 3.8 2.8 2.8 0.0  
Russian exposure (weekend) 5.5 3.6 2.8 2.8 0.0  
Entire week 29.0 15.0 10.5 10.5 42.5  
Russian exposure (week) 27.6 14.3 10.5 10.5 40.4  
 
Table 7. Uliyana’s total number of hours of Russian exposure (age 36 months). 
Grand total number of hours of Russian exposure: 
Weekday 14.83 
Weekend 14.53 
Entire week 103.2 
Average % of Russian exposure: 
Week (home/school) 96% 
Week (home/school/extra) 92% 
Week (home/school/extra, incl. holidays) 87% 
 
As we can see from comparing the data in Tables 3-4 (at 2 years) and Tables 6-7 (at 3 years), the 
number of hours Uliyana’s father spent with the child decreased by 2 hours, while the number of 
hours spent with her mother and grandparents increased by 1.9 and 7.2 hours respectively. The 
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average percentage of exposure to Russian per week including holidays increased from 74% to 
87%. The amount of exposure to Russian from other sources did not change. However, data in the 
Table 8 show that the amount of English exposure decreased because Uliyana was spending fewer 
hours on such activities as meeting with friends, reading, and watching TV.  
 
Table 8. Uliyana’s total number of hours and language exposure form other sources (age 36 
months). 
 Friends Reading TV Computer Other Total 
Hours per week 3.0 3.0 3.0 0.0 3.0 12.0 
% of Russian exposure 0.75 0.5 0.5 0 0.5  
Hours per week in Russian 2.3 1.5 1.5 0 1.5 6.8 
 
In sum, according to the UBiLEC calculations, Uliyana spoke Russian most of the time 
and rarely English. However, even though the amount of English exposure decreased, towards her 
third birthday, Uliyana started to speak English when addressing her parents and cousins. Overall, 
Uliyana’s mother described the child’s attitude towards Russian and English as positive. Uliyana 
equally likes to speak, learn words and songs, and listen to parents reading books in both Russian 
and English.  
 
3.2.1  Uliyana’s English vocabulary and grammar development 
Because English is a secondary language in Uliyana’s family and is rarely child-directed, 
I offered Uliyana’s mother to fill out the CDI-I when Uliyana was 23;1. During the process of 
filling out the CDI the mother had a tough time to differentiate Uliyana’s knowledge of English 
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and Russian words and left marks (‘she knows it in Russian’) on the margins. I excluded these 
words from calculations. However, I gave Uliyana credit for words marked as ‘Eng/Rus’. 
Vocabulary. At the age of 23;1, Uliyana understood 195 English words. This score places 
her under the 55th percentile of the 16-month-old English monolingual children (see Table A1, 
Appendix A). Her productive vocabulary included 38 English words among which there were 5 
sound effects, 25 nouns, 2 verbs (jump and play), 2 adverbs (down and up), and 4 words from the 
Games and Routines thematic category (bye, hi, peekaboo, shh/shush/hush). This score places her 
under the 70th percentile of the 15-month-old English monolingual children (see Table A2, 
Appendix A). Among the most represented thematic groups were Onomatopoeia, Animal Names, 
and People. For all thematic categories Uliyana’s receptive vocabulary score significantly exceeds 
the score for productive with the gap in 157 words (the ratio: 5.13). Thus, Uliyana understood 5 
times more words than produced.  
 
 Figure 2. Uliyana’s English productive and receptive vocabulary for each thematic 
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 Towards the third year of life, Uliyana was exposed to English language around 5% of the 
time at home and the daycare, mostly receiving English input from children’s TV programs, 
electronic voice toys, and from her English-heritage Russian cousins and friends. This reflects the 
results of the CDI-Eng-II form filled out by the mother when Uliyana turned 35;28.  
 
Vocabulary. At the age of 35;28, Uliyana produced 396 English words, increasing 
vocabulary by 364 words. This score places her under the 55th percentile of the 26-month-old 
English monolingual children (see Table A3, Appendix A). The number of nouns significantly 
exceeds the number of other parts of speech. Among the absent words in Uliyana’s English lexicon 
are those that characteristic to American reality that have not yet become part of the family 
household or the diet. In a smaller number are verbs and adverbs (from Action Words and Words 
about Time categories). As we can see in Figure 3, prepositions, auxiliaries, and conjunctions are 
not present in Uliyana’s active English lexicon at all.  
 
Figure 3. Comparison of Uliyana’s lexicon by thematic categories with the average 26-month- and 
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Grammar. At this age, Uliyana sometimes used plural and possessive forms of the nouns 
and progressive and past tense forms of the verbs. Only two irregular nouns were checked off, 
children and teeth, and there were no irregular verbs. The overregularized nouns and verbs serving 
as a sign of acquiring linguistic rules were left blank. 
The score for Uliyana’s M3L in examples (1)-(3) below is 6.3. 
Child says Morpheme breakdown Morphemes 
 
(1) I like to slide and swing at the park. I like to slide and swing at the park. 9 
(2) I want to eat. I want to eat. 4 
(3) I want to play with you. I want to play with you. 6 
 
This score is slightly below the median of the 30-moth-old children in the norming data. However, 
in the given examples, prepositions (to, at, with), conjunction (and), and article (the) are present. 
However, they were absent in the Vocabulary section. Moreover, the verbs like and swing were 
not checked as presented in the child’s vocabulary. Such an inconsistency in parental answers does 
not allow us to take this examples as an index of Uliyana’s grammatical development in English.  
To compare Uliyana’s English development with English monolingual peers, I analyzed 
the CDI-III form. In this part, 27 words were checked off. This score places Uliyana under the 5th 
percentile of the 34 – 35-month-old group (see Table A4, Appendix A). Uliyana’s scores for the 
sentence complexity and language use part placed her between 15th and 10th percentile of this age 
group. 
 In sum, comparison of Uliyana’s scores obtained at 35;28 with the English monolingual 
norms revealed to us that Uliyana’s vocabulary and grammar development were at the level of the 
26-month-old English monolingual children. She was in the low percentile range both for 
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Vocabulary (under the 5th percentile) and Grammar (under the 15th percentile) when compared 
with her English monolingual peers.  
 
3.2.2  Uliyana’s Russian vocabulary and grammar development 
 I asked Uliyana’s mother to fill out the CDI-Rus W&S when Uliyana was 23;1. However, 
the questionnaire was almost blank. In order to obtain meaningful information about Uliyana’s 
Russian vocabulary, I also asked her mother to fill out the CDI-Rus W&G form. I conducted the 
analysis of both forms and compared Uliyana’s scores with the Russian monolingual norms that 
are based on the CDI-Rus W&G and the CDI-Rus W&S study samples when appropriate.   
 
 Vocabulary. At the age of 23;1, Uliyana understood 355 Russian words, it is 90.8% of 
words presented in the CDI-Rus W&G form and 51.4% of words presented at the CDI-Rus W&S.  
She produced 176 Russian words. This score places her below the norm of her age group, namely, 
among 50% of the 22-month-old girls (see Table B6, Appendix B). Uliyana’s score for receptive 
vocabulary significantly exceeds the score for productive with the gap in 179 words (the ratio: 
2.0). Thus, Uliyana understood 2 times more words than produced. Among the least fully 
represented thematic groups are Vehicles, Outside Things and Places Visited by Child, Pronouns, 
and not represented yet – Question Words, Prepositions and Locations, and Conjunctions.  
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Figure 4. Uliyana’s Russian productive and receptive vocabulary for each thematic category (23 
months). 
 
Grammar (CDI-Rus: W&S). As 94.6% of the Russian monolingual 23-month-old girls, 
Uliyana built two-word sentences (see Table B11, Appendix B). However, they were of the 
telegraphic type. Her Russian monolingual peers were reported using contextually appropriate 
word forms when answering questions (see Table B14, Appendix B). Thus, the grammatical 
categories of the nouns and verbs have not yet begun to form. The mother could provide us only 
two child-constructed sentences of similar type illustrated in (4)-(5). They result in MLU score of 
2, which is below the mean value of the 23-month-old Russian monolingual children whose 
utterances on average consist of 3.85 words (see Table B13, Appendix B). 
Uliyana’s utterances Number of Words 
2 
 
(4) Eto mishka. 



















Total Uliyana 23 months (Comprehension) Ulijana 23 months (Production)
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‘This is [a] teddy bear.’  
2 (5) Eto knizhka. 
     This/pronoun + Ø/verb + book/noun.NOM.] 
‘This is [a] book.’ 
  
In sum, at the age of 23;1, Uliyana’s vocabulary and grammar development is below the 
norm of her age group; there was a big gap between her passive and active vocabulary. Her 
productive vocabulary consisted of 176 words which places her among 50% of 22-month-old 
Russian monolingual girls. She had already started to construct two-word sentences, but they are 
mostly of telegraphic type, that is, the acquisition of the Russian morphology is not started yet.  
 
During the year, Russian language has remained the dominant language in Uliyana’s life. 
This reflects Uliyana’s Russian vocabulary growth and grammar development. Uliyana’s mother 
filled out the CDI-Rus W&S form when Uliyana turned 35;28. At this age, Uliyana produce 646 
words, that is, 93.5% of Vocabulary list. This score places Uliyana among 50% of the 36-month-
old girls (see Table B9, Appendix B). In all thematic categories the number of words learned by 
Uliyana is close to the total value (Figure 5).  
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Figure 5. Uliyana’s vocabulary at the age of 23;1 and 35;28 relative to the total number of words 
in Vocabulary Checklist. 
 
Grammar. At this age, Uliyana demonstrated acquisition of Russian morphology. She 
answered questions and constructed sentences using morphologically appropriate forms of nouns 
and verbs. The MLU of the examples in (6)-(8) is 6 (50% of the 36-month-old Russian 
monolingual girls produce sentences with the MLU of 6.34 (see Table B13, Appendix B)).  
 







(6) Ja ne znaju, gde moj telefon. 
     ‘I don’t know where my phone [is].’ 
(7) Kushaj, a to ja postavlju tebja v ugol. 
     ‘Eat, otherwise I will put you in a corner.’ 
(8) Mama spit, ona ustala. 








23 months 35 months The number of words in the questionnaire
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Summing up the analysis of the Russian CDI: Words and Sentences form, it is important 
to emphasize that by the age of three years, Uliyana caught up her Russian monolingual peers in 
all language skills assessed by this questionnaire. Her vocabulary score was even above the norm 
and all scores in the grammatical sections of the questionnaire were within the monolingual norms.  
 
3.2.3  Uliyana’s bilingual lexical development  
 To analyze Uliyana’s bilingual vocabulary, I followed the methodology elaborated in 
Pearson et al.’s (1993) study. First, I examined to what extent Uliyana understood both forms of 
the 229 pairs of the translation equivalents in the CDI-I and CDI-Rus W&G forms and how many 
of them she produced at the age of 23 months. Next, I examined to what extent she understood 
only one member of the 229 pairs and singlets specific to the both versions of the CDI-I and CDI-
Rus W&G form. The same procedure was taken for Uliyana’s productive vocabulary represented 
by two versions of CDI-II and CDI-Rus W&S (410 doublets).   
As we can see in the Figure 6, the number of doublets and singlets understood are lager 
then produced in each thematic group. Figure 7 shows that by the age of 3 years, the number of 
doublets and singlets produced by Uliyana increased, however, at a slower rate for verbs (Action 
Words category), adjectives and adverbs (Descriptive Words and Words about Time categories), 
for pronouns and question words and in categories containing function words Uliyana’s lexicon is 
represented mostly by Russian singlets.  
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Figure 6. Doublets and singlets understood and produced by Uliyana (age 23;01). 
 
 
Figure 7. Doublets and singlets produced by Uliyana (age 35;28). 
 
Figure 8 shows that at the age of 23 months Uliyana’s total vocabulary consisted of 214 
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of words produced by the English monolingual children. Uliyana’s total conceptual vocabulary 
consists of 196 lexicalized items which is higher than her only Russian vocabulary on 20 concepts. 
 
Figure 8. Uliyana’s productive vocabulary (age 23;01) relative to the English and Russian 
monolingual norms (average values).  
 
Figure 9 shows that by the age of 3 years not only Uliyana’s total vocabulary significantly 
increased, her total conceptual vocabulary is significantly higher than the average number of words 
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Figure 9. Uliyana’s vocabulary (age 35;28) relative to the English and Russian monolingual norms 
(average values). 
  
Thus, using measures of Uliyana’s combined vocabularies I found that she looks very similar at 
least to the Russian monolingually developing children.  
 
3.3  Conclusions 
 
The goal of this part of the study was to estimate the relative amount of the Russian and 
English languages in the child’s environment during her third year of life and to estimate its effect 
on her vocabulary and grammar development in these languages. It was found that the distribution 
of two languages changed over time: the relative amount of languages the child was exposed to 
was estimated as 75% of Russian vs. 25% of English when the child was 2-year-old and 95% of 
Russian and 5% of English when she turned 3. As it was expected, the rate of development of her 
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grammar development in Russian outperformed her English language. Uliyana was more advanced 
in her Russian lexicon and grammar development than in English and she made a larger gain in 
the grammatical complexity of her Russian production over time than in English. 
Despite the small amount of English, the effect of the presence of the second language in 
the linguistic input was found. At the age of 2 years, her scores for both languages demonstrated 
delay in lexical and grammar development, they were significantly lower of the Russian and 
English monolingual norms. However, at the age of 3 years, her vocabulary and grammar scores 
increased for two languages as an evidence of acquisition of the systems of two languages. She 
was even more advanced than her monolingual peers, when the bilingual total vocabulary scores 





Chapter 4: The LENA™ System and Longitudinal Dense Corpus 
Uliyana  
 
The LENATM System is an important recent tool that measures the early language 
development of children ages 2 to 48 months (Richards et al., 2008) and the linguistic environment 
offered to the children by their caregivers. The LENATM system consists of: 
(a) a lightweight digital recorder (DLP) which is designed for collecting up to 16 hours of 
speech produced by a child and adults in natural environment and to be worn by a child in a 
specially designed clothing;  
(b) the LENATM Language ENvironment Analysis software that transforms the recording 
into data by processing audio signal and filtering out interference signals resulting from a natural 
environment with the primarily goals to estimate Adult Word Counts (AWC), Child Vocalizations 
(CV), and Conversational Turns (CT) between the adults and a key child (the child wearing the 
LENA DLP recorder) (Xu et al., 2009); 
(c) a cloud-based system for data management. 
The LENATM System as any automatic assessment tool has its advantages and 
disadvantages. Among the advantages of the LENATM System is a convenient way to gather and 
store audio data: it allows us to record and store up to 16-hour-long recordings of a decent quality 
(.wav format). Reports generated by the LENATM software track the child’s age, day at which 
recording was conducted, and time stamps (5-min and hourly segments). The disadvantages 
include the fact that the LENATM software functions not as a speech recognition software but rather 
as an audio processing unit, that is, the system provides assessment of word counts based on an 
acoustic information in the audio stream. The algorithms developed to process data uses 
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probabilistic modeling approaches with the main goal to lower the incidence of false positive 
classifications of estimates. Thus, the system does not recognize the meaning of the recorded 
speech and does not differentiate languages. Moreover, any variability in the audio signal will 
significantly affect the LENATM software performance. 
In Section 4.1, I will describe the LENATM segmentation process of the audio stream, and 
the main variables and estimates. Section 4.2 summarizes the results of the LENATM system 
assessment in English, Spanish, Korean, Chinese and French. Section 4.3 presents my first attempt 
to assess the LENA’s application to a Slavic language, namely, Russian; and Section 4.4 presents 
the first longitudinal American English-heritage Russian dense corpus Uliyana.  
 
4.1 The LENATM software V3.1.0: Extraction and segmentation of the audio data 
 
The LENATM software is based on statistical models and algorithms that are trained to 
extract and segment the audio data features (Gilkerson et al., 2008). The LENATM programmers 
had used the professional transcriptions with detailed coding system for audio segmentation and 
speaker identification to build a statistical model and segmentation algorithms. To identify the 
segment boundaries, time codes were used that mark start and stop points of each segment. To 
identify speakers, the encoding system was developed according to which audio data were 
segmented into the following categories: adult male, adult female, key child, noise, overlapping 
speech, other child, electronic noise. To eliminate sounds that do not meaningfully contribute to 
the child’s language environment, transcribers segmented samples of ≥ 300 ms containing silence, 
noise, and electronic noise.  
Among 31 categories, there are five general categories of speaker codes:  
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1) clear human speakers; 
2) unidentifiable human speakers; 
3) overlapping sounds (human + human, human + noise, noise + noise); 
4) ambient sounds (e.g., crowd gathering, transient noises); 
5) media noise (e.g., TV, radio, telephone, electronic toys). 
Thirty-one codes for audio file analyses were further classified based on sound wave 
amplitude. That is, low amplitude regions of sound wave were treated as unclear or faint, thus, 
these segments were not included in the word counting process. Those regions of sound wave that 
transcribers identified as clear adult segments were included in the word counting segments. 
Transcribers coded the key child segments as usable child vocalizations and child non-speech 
sounds. Usable child vocalizations are words, babbles, and pre-speech communicative sounds 
(“protophones”). Among child non-speech sounds that include squeals, growls, raspberries, 
transcribers differentiated the fixed signals—emotional reactions to the environment, such as 
crying, screaming, and laughing, and vegetative signals, that result from respiration (breathing) 
and digestion (burping).  
The LENATM programmers used two major transcription data sets to train and test the audio 
processing algorithms. Figure 10 illustrates how the LENATM software selectively segments audio 
data into meaningful speech and non-speech signals that are subsequently filtered out as interfering 
signals that do not contribute meaningfully to child’s linguistic environment (Xu et al., 2009). The 
categories into which the LENATM software segments the audio file include Live Human Sounds 
(adult male, adult female, key child, other child) and Background Sounds (overlapping speech, 
electronic media (TV/Radio), noise, silence). The segmentation process further selectively 
eliminates noise, distant or faint speech, overlapping speech, electronic media sounds, and child-
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non-speech sounds (e.g., laughing, crying, vegetative sounds). Then, a language-dependent 
statistical model is used to estimate the number of words spoken in each clear segment without 
recognition of the content or meaning of speech.  
 
 
Figure 10. The sample of the LENA software V3.1.0 segmentation of audio stream. 
 
To estimate the number of words spoken by adults in a clear segment, the LENATM 
software uses the phone decoder to estimate phone counts from which word counts are derived. It 
integrates particular components of the open source Sphinx Automatic Speech Recognition (ASR) 
software, that is, a feature extractor that reduces the acoustic properties of a speech signal to 
statistical features and a phone decoder (Richards et al., 2008). In ASR technology “phone” 
category is defined more broadly and can be treated as approximations of English phonemes that 
establish consonants and vowel distributions. Considering the nature of recorded sounds, natural 
uncontrolled environment, the building of the language model which converts the phone sequence 
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extractor and the phone decoder does not contain such variables as diphones, triphones, and 
syllables and do not build the language model. As it was emphasized by Gilkerson and colleagues 
(2015), the usage of  
“American English phone models per se does not necessarily limit the applicability of resulting 
estimates for a given non-American English language, especially when reasonable overlap exists 
between the phoneme inventories of the language” (p. 446).  
Among sources of variability for uncontrolled naturalistic real-time data collection are 
many environmental effects (e.g., background noise, external conversations, and overlapping 
speech), acoustic channel distortions (e.g., echo and reverberation effects resulting from room size, 
flooring type, and environmental location), variation among speakers (e.g., speaking style, rate, 
accent and dialect, pitch, and sickness), clothing effect (thickness and sound absorption rate), and 
hardware effects (e.g., inter-processor variability, hardware and operating system variability) (Xu 
et al., 2009). 
Reports generated by the LENATM software presents the data with different time intervals 
(monthly, daily, hourly, and 5-min increments) and provides three different input and output 
counts.  
1. The Adult Word Count (AWC) is an estimate of the number of words spoken to 
or near the child during the course of the entire recording by adults; 
2. the Conversational Turns (CT) is an estimate of the total number of 
conversational interactions between the child and adults during which one speaker 
initiates the conversation and the other responds to within 5 s;  
3. the Child Vocalization Count (CVC) is an estimate of the number of the 
continuous speech segments spoken by the key child during the course of the entire 
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recording that preceded and followed by a pause of more than 300 ms. (User Guide: 
LENATM Pro, 2015).  
Figures 11 and 12 present sample estimates of AWC, CT, CVC, and estimation of all 
human meaningful sounds present in the audio stream.  
 
 















Figure 12. The LENA estimation of Live Human Sounds (CVC: Key CVC, FAN_Word_Count – 
Female AWC, MAN_Word_Count – Male AWC, CXN – Other Child Segment Duration). 
 
4.2  The accuracy of the LENA System for English and cross-linguistically 
 
According to the technical report (Xu et.al., 2009), the LENA System segmentation 
algorithms shows a high degree of agreement with human-based segmentation. Table 9 shows a 
sample comparison of the LENA software segmentation in comparison to the segmentation of the 
same audio input by human codes.  
 
Table 9. LENATM System sensitivity: Segmentation agreement between human transcribers and 
LENA software V3.1.0. 
 LENA System 








1 2 3 4 5 6 7
Hours
(Rec. 07.02.16)




Adult 82% 2% 4% 12% 
Child 7% 76% 0% 17% 
TV 8% 0% 71% 21% 
Other 14% 4% 6% 76% 
 
There is a significant linear correlation between human and LENATM-based AWC estimates: r = 
0.92, but LENATM underestimates AWC: its mean word count was 2% lower than that of the 
transcribers because the system segmentation process eliminated overlapping speech. There is 
27% deviation between the LENATM - and human-based AWC estimates for noisy environment 
and less than 1% for quite environment.  
The comparison of the human and LENATM -based segment classifications of the child 
vocalizations vs. non-vocalization revealed that the LENATM algorithms correctly detected 75% 
of child vocalizations and 84% of non-vocalizations identified by the human transcribers (Table 
10). Among the primary sources of the LENATM -based misclassification of the child vocalization 
categories is the absence of context present in the algorithmic-based analyses. 
 
Table 10. Human and LENA-algorithmic based detection and classification of sound as either 






 Child Vocalizations Child 
Cry/Veg/Fixed 
Child Vocalizations 75% 25% 
59 
Child Cry/Veg/Fixed 16% 84% 
 
Table 11 reveals that recent empirical studies testing LENATM for other languages in 
monolingual and bilingual children have shown moderate to high correlations between the 
LENATM - and human-based counts.  
 
Table 11. Cross-linguistic testing of correlation between LENATM- and human-based estimates 
Language  Correlation  Study 
Spanish r = 0.80 Weisleder and Fernald (2013) 
Korean r = 0.72 Pae et al., (2016) 
Chinese (Mandarin) r = 0.73 Gilkerson et al. (2015) 
French (European) r = 0.71 Canault et al. (2015) 
 
4.3  Assessment of the LENA System in bilingual Russian-English environment  
 
Russian has never been tested for the robustness of the LENATM software analysis. For 
purposes of my study, I probed the accuracy of the LENATM System in bilingual Russian-English 
environment examining the relation between LENATM - and human-based AWCs and CVCs 
counts. Uliyana’s mother conducted 52 full-day weekly recording sessions of Uliyana for an 
average of 12 hours over the course of the entire year between the ages of 2 and 3. Of these, three 
audio recordings were lost due to the system malfunction leaving us with 49. The parents were 
asked to conduct the recording session during their typical day and to keep an hourly activity log 
indicating the date at which the recording session took place, activity in which the child was 
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engaged, the main caregivers who accompanied the child during these hours, other people present 
in the child’s environment, and notes indicating if anything exceptional or atypical occurred during 
the hour or the entire day.  
Using information presented in the hourly activity logs and the LENATM hourly reports, I 
selected 18 60-min samples. The main criteria according to which these samples were chosen were 
as follows: 
(a) information from an hourly activity log: 
i. There was at least one of the parents present during the hour;  
ii. There was an activity in which the parent(s) and the child were involved; 
 (b) information from the LENATM’s hourly reports. During that hour: 
i. The segmented categories “Meaningful” and “Distant” were the longest whereas 
“TV”, “Noise”, “Silence” were the shortest ones; 
  ii. The actual CVC were the highest ones; 
  iii. The actual AWC and CT counts were high. 
It is worth to note that the LENATM developers strongly recommend not to use the DLP 
recording device in a car because the noise from the fired engine affects system performance. 
However, considering that the parents used the car daily for moving around the city and that they 
often forgot to turn the DLP back on if they had turned it off before the car ride, I decided to do 
continuous recording including time that was spent in the car. 
I transcribed each of the 18 selected hours and had it checked when needed by two Russian 
and one English native speakers. Each utterance pronounced by the adult was coded as child-
directed and child-non-directed utterance. Following the strategy elaborated by Oller (2010), I 
assigned each word to one of four language-related categories: Russian, English, Ambiguous, 
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Unintelligible. Ambiguous words were words that are not language-specific and some English 
words that are used by Russian speakers as an analog of Russian words marked with the Russian 
morphology. Unintelligible words were common in distant adult speech that was not directed to 
the child. The child's words that did not have meaning were coded as Nonsense word.  
Considering that the speech recorded by the LENATM System is spontaneous and 
represents typical human daily language environment, I asked the following two questions:  
(1) How accurately do the LENATM software algorithms perform segmentation of the noisy 
audio files?  
(2) Is there a discrepancy between the LENATM- and human-based AWC and CVC for 
Russian (see Table 11 for cross-linguistic testing of the LENATM software)?  














Figure 13. Comparisons between LENA and human AWC and CVC (raw scores). 
 
In 10 hours out of 18, the raw scores of the human AWCs are greater than those of 
LENATM, and of those, this difference was statistically significant (Days 05.29.16, 06.12.16, and 
07.07.16) where the ratio of two counts are 1.58, 1.67, and 1.99, respectively. In 5 hours out of 18, 
LENATM AWCs are greater than the human counts, and in one hour, the difference was significant 
(Day 05.18.17) where the ratio of two counts is 0.52. In three hours out of 18, the LENATM and 
human’s estimates were almost the same (Days 06.01.16, 09.23.16, and 04.20.17). Thus, the 
LENATM underestimated the AWCs in 10 samples and overestimated them in 5. Similarly, in 15 
hours out of eighteen, the human CVCs are greater than the LENATM counts; in two hours, the 
difference was reversed, and only in one hour, the human and the LENA estimates were almost 
the same (Day 05.22.16) where the ratio of two counts is 1.08. Recall that these hours were 
recorded in the same environment, at home (except the hour from 06.12.16 recording that was 













Figure 14 displays correlations between the LENATM and human AW and CV counts for 
the selected hours (18 samples).  
 
 
Figure 14. Relations between LENATM and human AWCs and CVCs (18 samples). 
 
I found a strong positive correlation between the LENATM and human AWC estimates, i.e., r = 
0.75, p = 0.001, R2 = 0.563, similar to the ones that were established for other languages (Table 
11). We can see that human counts share 56.3% of the variability in LENATM performance in the 






































AWC estimations. Also, I found a moderate positive correlation between the LENATM and human 
CVC estimates (r = 0.66, p < 0.01, R2 = 0.4376). We can see that human counts share 43.76% of 
the variability in LENATM performance in the CVC estimations. 
 
4.4 Corpus Uliyana 
 
4.4.1  Input and output: LENATM Natural Language Study 
 Inspired by the Hart and Risley’s (1995) work, the LENATM Research Foundation 
conducted a large study to confirm that the children’s language and intellectual development are 
related to the amount of linguistic input they receive from birth to the age of three years. The 
invention of the LENATM System allowed the Foundation’s researchers to collect the largest 
natural language corpus of child and adult speech (over 65,000 hours audio recordings) that 
constitute the LENATM Natural Language Study (NLS) (Gilkerson and Richards, 2009).  
The researchers collected data from 329 participants aged 2 to 48 months who were 
recorded for up to 12 consecutive hours one day every month during a 6-month period. Children 
were matched for their mothers’ education. Consistent with the original Hart and Risley’s (1995) 
study, variation between the number of words produced by adults around children was great (the 
average daily AWC for professional parents was significantly higher than that of other parents), 
moreover, the variation was substantial even within the groups. However, there was a strong and 
significant correlation between the amount of AWC, CT, and CVC. They also found a significant 
correlation between the children’s language ability and the amount of talk they were exposed to. 
Children’s scores on language and cognitive assessments were related to the amount of words they 
hear from their parents during the first three years of life.  
65 
The NLS corpus collected with the LENATM help allowed the Foundation’s researchers to 
accomplish their second goal, namely, to create the first normative percentile estimates for AWC, 
CT, and CVC based on day-long recordings. Table 12 shows that children in 90th-99th percentiles 
have talkative parents with high CT.  
 
Table 12. Percentile Norms for AW, CT, CV counts per 12-hour day (ages 2–48 months). 
Percentile AWC CTC CVC 
99th 29,428 1,163 4,406 
90th 20,824 816 3,184 
80th 17,645 688 2,728 
70th 15,516 603 2,422 
60th 13,805 535 2,174 
50th 12,297 474 1,955 
40th 10,875 418 1,747 
30th 9,451 361 1,538 
20th 7,911 300 1,310 
10th 6,003 225 1,024 
 
The LENATM System has been actively utilized in many studies to investigate language 
environment and automatic assessment of language development in typically developing, hard of 
hearing, language delayed children, and children with autism spectrum disorder (e.g., VanDam et 
al., 2015). The LENATM System is also widely used in many intervention studies designed to 
investigate the effect of parental apprising of their child-directed behavior and knowledge of child 
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language development so that they could modify diversity of their talk (e.g., Suskind et al., 2016). 
The purpose of using the LENATM System in the present study is to create the first longitudinal 
dense American English-heritage Russian bilingual corpus.  
 
4.4.2 Longitudinal American English-heritage Russian dense corpus Uliyana 
According to the LENATM weekly recordings (N = 52), during the third year of her life, 
our participant Uliyana had heard on average 11,723 (SD = 4,590) words a day produced by adults 
surrounding (Figure 1C, Appendix C). This number places Uliyana’s caregivers in 40th-50th 
percentiles of the NLS’s percentile norms (Table 12). The mean AWC for caregivers who 
graduated from college is 11,802 (Gilkerson and Richards, 2009). Uliyana produced 2,749 words 
(SD = 992) on average (Figure 1C, Appendix C) that places her in 70th-80th percentile of the NLS’s 
percentile norms for children (Table 12).  
 
Languages used by Uliyana’s caregivers 
 To look at the actual amount of Russian and English in the adults’ speech directed to 
Uliyana, I counted the number of Russian and English words in the 18 transcribed samples (Figure 
15). The number of English words in the child-directed (CDS) and non-child-directed speech 
(1,356 versus 157 words) is small. The speech that Uliyana heard was overwhelmingly Russian, 
with a total of 18,630 child-directed and 5,664 non-child-directed words. Moreover, small amount 
of Ambiguous words indicates that the parents mostly speak Russian (with little borrowed and 




Figure 15. Counts of Russian, English, Ambiguous, Unintelligible words in child-directed and 
non-child-directed speech. 
  
To characterize the parental CDS, I counted the number of Russian and English sentences 
as well as the Mixed sentences, in which at least one word was in the other language. Table 13 
shows that mother’s CDS consists of 80% Russian sentences, while only 6% of them are in 
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this hour, Uliyana’s mother addressed the child in English more than usual: English sentences 
account for 32% of this hour. Code-switching within the sentence is infrequent phenomenon in her 
speech, with less than 3% of Mixed sentences. Partial sentences that contained unclear elements 
(PU) and utterances that were non-language specific (sounds expressing agreement/disagreement: 
mhm) account for 11%.   
 















1 24;01 93.3 1.0 0.0 2.6 3.1 193 
2 24;08 84.9 4.3 1.6 3.5 5.8 258 
3 24;11 86.8 6.9 2.0 0.7 3.7 461 
4 24;22 67.6 13.2 7.2 6.4 5.5 469 
5 24;25 85.5 0.0 4.3 5.1 5.1 117 
6 25;07 77.2 0.0 2.1 2.6 18.0 189 
7 25;11 87.1 3.2 0.8 4.0 4.8 248 
8 25;16 87.5 1.5 1.5 6.8 2.7 336 
9 26;14 51.4 31.7 4.4 3.4 9.1 385 
10 28;02 84.3 2.3 4.6 1.2 7.5 345 
11 29;09 77.9 3.2 4.5 1.4 13.1 222 
12 30;06 77.0 4.2 1.5 6.5 10.7 261 
13 31;04 87.6 1.1 0.0 3.4 7.9 89 
14 32;01 78.6 0.0 1.8 1.8 17.9 56 
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15 32;28 80.6 2.4 2.8 4.0 10.3 252 
16 33;26 92.8 0.5 1.0 3.1 2.6 195 
17 34;30 83.8 0.7 1.1 2.2 12.1 272 




79.9 6.3 2.8 4.1 6.9 4451 
  
Uliyana’s father was present and recorded only in 7 sessions. Although the corpus of his 
speech is small, it is similar in its composition to Uliyana’s mother (Table 14). Russian sentences 
comprise 80%, while English ones take up less than 4%. He also rarely code-switches within the 
sentence: Mixed sentences constitute less than 4% of his corpus; 12% of his corpus constitute PU 
and NLS utterances. 
 
















1 24;01 89.5 0.0 0.0 8.8 1.8 57 
3 24;11 80.0 0.0 0.0 20.0 0.0 5 
8 25;16 96.4 3.6 0.0 0.0 0.0 28 
10 28;02 78.6 14.3 0.0 7.1 0.0 14 
12 30;06 73.3 13.3 0.0 6.7 6.7 30 
13 31;04 76.9 3.7 5.2 0.6 13.5 347 
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14 32;01 82.2 2.9 3.9 4.5 6.5 309 
 
Total 80.5 3.7 3.8 3.2 8.9 790 
  
Analyzing transcripts, I came across an interesting phenomenon that characterizes mother's 
speech throughout the entire period, namely, naming an object for the child in Russian, she 
simultaneously offers her a translation equivalent in English, sometimes within the bounds of a 
single utterance. Consider the following example in (9): 
 
(9) Uliyana (age 24;22) 
%com: the child and her mother are visiting a zoo. 
*>MOT: eto @the @duck. 
%eng:  this is the duck. 
*>MOT: smotri, @ducks, utochki! 
%eng:   look, (the) ducks, the ducks! 
*>MOT: @duck, krja-krja. 
%eng:   the duck, quack-quack. 
*>MOT: ah, smotri, utochki kakie. 
%eng:   ah, look, the ducks. 
In our corpus, there are a lot of examples of this kind. It may explain the considerable growth of 
English nouns in the child’s vocabulary. Uliyana maps two words, Russian and English, onto the 
single object without distinguishing words as belonging to different languages (10).  
(10)  Uliyana (age 24;22) 
%com: the child and her mother are at the zoo. 
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*CHI: mal'ekij=malen’kij @bel'=bear. 
%eng: a little bear. 
*CHI: mis'ka=mishka @bel'=bear? 
%eng: (a) bear bear. 
%com: pointing to the bear and asking her mother 
*>MOT: vot on, vot! 
%eng: here he is! 
*>MOT: @bear. 
*>MOT: mishka @bear. 
*CHI: mis'k'e= @bel'=bear? 
%eng: a bear bear. 
  
Only closer to her third year, the child stops naming the same object simultaneously with 
a Russian and an English word and adopts her mother’s strategy to use translational equivalents, 
as shown in (11): 
(11)  Uliyana (age 28;02) 
*CHI: eta=eto *maja=mojo pichen'je=pechen’e. 
%eng: this is *my.Nom.Fem. cookie.Nom.Neut. 
*CHI: @kuki=cookie avaica=nazyvaetsja. 
%eng: It is called cookie. 
*>MOT: @cookie nazyvaetsja. 
 
Languages used by Uliyana 
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 The child’s data showed that her output is mostly Russian (9,208 words), with little English 
(1,544 words). What is revealing is that across the entire year, Uliyana produced babbling-like 
sounds that included the child’s self-made songs and complex sound clusters that I coded as 
nonsense words (Figure 16). They take up almost 25% of her vocalizations. Again, I do not know 
whether it is within the norms or not because I do not have data to compare with. 
 
Figure 16. Counts of Russian, English, Ambiguous, Unintelligible, and Nonsense words in 
Uliyana’s speech. 
 
 Table 15 shows that the Uliyana’s output mirrors the linguistic input she received. Russian 
utterances constitute 59% of Uliyana’s speech corpus, while English utterances take up only 7%. 
As her parents, Uliyana sometimes code-switches within the sentence boundary: Mixed sentences 
constitute 4% of the corpus.  
 



































1 24;01 56.0 1.18 1.1 1.0 0 1.1 41.9 284 
2 24;08 44.6 1.27 4.9 1.16 3.3 1.2 46.1 514 
3 24;11 60.1 1.19 6.8 1.12 2.3 2.4 28.5 621 
4 24;22 58.0 1.38 9.2 1.33 5.0 3.4 24.4 357 
5 24;25 60.2 1.44 5.2 1.17 6.5 2.2 26.0 231 
6 25;07 51.1 1.42 5.5 1.3 1.6 4.9 36.8 364 
7 25;11 54.0 1.29 8.5 1.52 0.4 2.0 35.1 248 
8 25;16 55.2 1.52 8.5 1.11 2.4 4.2 29.7 330 
9 26;14 65.9 1.76 5.5 1.77 7.6 4.2 16.7 472 
10 28;02 83.6 2.37 2.5 1.5 3.7 2.5 7.7 324 
11 29;09 55.2 2.52 10.8 3.37 8.2 9.5 16.2 388 
12 30;06 51.6 2.35 12.0 2.32 8.0 9.2 19.2 349 
13 31;04 71.1 2.49 6.6 2.28 7.2 6.9 8.2 377 
14 32;01 56.6 2.88 11.1 2.6 6.6 5.2 20.5 458 
15 32;28 84.3 2.14 5.2 1.5 1.3 3.1 6.1 229 
16 33;26 43.3 2.59 11.3 3.5 3.5 7.3 34.5 397 
17 34;30 67.2 3.49 3.5 3.4 4.2 6.4 18.6 424 








4.3 4.6 24.8 6678 
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 As we can see, Uliyana’s Russian and English MLUs grow steadily during the year. I 
started recording her when she was at the two-word stage in Russian; however, most of her 
utterances consisted of only one word in both languages. Toward the end of the year, she produced 
4-word Russian and English utterances and even exceeded this length on occasions.  
Up until age of 29;9, her English utterances mostly named colors, numerals, animal names, 
and stock phrases like Let’s see, Let’s go, Sit down and parts of the songs. Starting from this age, 
she started to construct sentences and even ask questions, illustrated in (12)-(15): 
 
(12)  Uliyana (age 29;9) 
(a) %com: the child stood up from the pot and looking for her parents asks herself. 
*CHI: @wer=where @zej=they? 
%com: “where [are] they?” 
(b) %com: the child is reading a book; pointing to the picture, she asks her mother. 
*CHI: @uat=what @iz=is @zat=that? 
%com: "what is that?" 
 
(13)  Uliyana (age 31;4) 
%com: the child and her father are involved in a doctor-patient play. 
*CHI: vot @bendach=bandage. 
%com: "here is bandage"; the child explains her father what she brought. 
*CHI: @e=a @bendach=bandage. 
%com: "a bandage"; she names the object for her father. 
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*CHI: @put @de=there @de=the @bendach=bandage. 
%com: "put there the bandage"; the child instructs her father what to do. 
 
(14)  Uliyana (age 32;1) 
 %com: the mother makes a manicure, the child watches with interest. 
 *CHI: @mami=mammy, @mami, @vot=what @a=are @ju=you @dujen=doing? 
%com: "mammy, mammy, what are you doing?"; the child asks her mother.  
 
(15)  Uliyana (age 35;27) 
 %com: the child is playing with toys and singing a song. 
*CHI: @aj=I @sing @e=a @sonk=song. 
%com: "I sing a song"; she addressed to her toys with an explanation. 
 
Thus, despite the small amount of English input (25% at the age of 2 and only 5% at the 
age of 3, according to maternal estimation), Uliyana demonstrates the robust acquisition of English 
as well.  
 
4.5  Conclusions 
 
 I have examined the LENATM System performance in bilingual Russian-English 
environment in a child aged 24 to 36 months whose linguistic input and output was sampled in 1-
hour samples from 18 full-day audio recordings. I have coded these samples by hand and compared 
them with the LENATM automatic estimates.  The results revealed that the LENATM AWC and 
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CVC were underestimated for the majority of samples and overestimated for AWC in five samples 
and for CVC in one segment demonstrating some variability. However, a simple correlation 
analysis revealed good reliability in the selected samples between the two measures, 0.75 for the 
AWC estimates and 0.66 for the CVC, respectively. These correlations are very similar to the ones 
that were found for other languages, such as Spanish, French, Chinese, and Korean. I can conclude 
that the LENATM System performs quite well in bilingual Russian-English environment.  
The description of the language use in Uliyana’s family allowed us to see the actual 
distribution of languages at home and discover the features of parental language use in the CDS. 
The analysis of chosen hours demonstrates that Uliyana’s home environment can hardly be 
described as bilingual because the English utterances account for only 6% of the data in 18 hours 
of naturalistic speech. Or, as recording #9 shows, there can be an unpredictable variation in 
language use making the chosen hours not representative at all.  However, the child’s English 
vocabulary growth tells us that something in the input must be present to trigger its acquisition.  
The question arises whether such distribution of languages is sufficient to create conditions 
for bilingual development or I need to seek the explanation beyond the home environment. The 
UBiLEC questionnaire allowed us to attribute her English growth in interaction with bilingual 
American English-heritage Russian cousins and friends, listening to her parents’ reading, and 
watching TV. Moreover, the maternal estimation of the child’s knowledge of two languages may 
not be quite right. In the transcripts, I found that Uliyana was able to construct English phrases and 
sentences using determiners, conjunctions, and question words, while in the questionnaire, these 
parts of speech were not checked off. These results emphasize the importance of a comprehensive 
approach in examination of linguistic environment of bilingual children. 
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Chapter 5: Acquisition of Verbal Morphology in HL Russian  
 
Russian is a rich inflectional language with complex morphology. Each morphological category is 
represented by a different morpheme (e.g., the suffix -l is added to the infinitival stem to create the 
past tense form of the verb, while additional inflection markers express gender and number). Some 
affixes may combine several functions (e.g., person and number) resulting in the syncretic forms.  
Moreover, the form of the affixes can vary depending, for instance, on conjugation class of the 
verb (e.g., the inflection marker of the finite forms for class I, 2nd person singular is pishesh’ ‘you 
write’ vs. class II sidish’ ‘you sit’). Thus, the Russian-learning child encounters whole 
morphologically complex forms and must subsequently acquire the mechanism required 
segmenting them into stems and affixes. Moreover, the child must learn the function of the affixes 
to establish the entire inflectional paradigm before they will be able to use it correctly, as well as 
learn any relevant constraints on the use of these forms.   
 In addition, different grammatical categories vary in the regularity and complexity of the 
concepts they encode, which can lead to variation in acquisition. For example, the morphological 
category of number is conceptually simple, and children start to differentiate between singular and 
plural forms early on.  By contrast, acquiring aspect and tense categories requires the ability of the 
child to locate an event on a time axis and characterize its temporal characteristics (Behrens, 2015). 
Thus, the cognitive maturity of the child also plays a significant role in comprehending events 
expressed by linguistic means. 
 “<…> for the comprehension of a linguistic phenomenon, a certain degree of cognitive 
maturity of a child is necessary: as soon as [the child] is able to comprehend one or another fact of 
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reality, a kind of mechanism starts to work that makes it possible to acquire the corresponding 
phenomena in both grammatical and lexical terms” (Cejtlin, 2000, p. 93)3.  
 
The purpose of this chapter is to describe the acquisition of verbal morphology, specifically 
aspect, tense, person, and number morphology, by Uliyana, a bilingual HL Russian-English child, 
during the third year of life. Monolingual Russian children acquire these categories strikingly fast: 
by age 3, an adult-like paradigm of imperfective and perfective verbs is in place (Cejtlin, 2000; 
Gagarina, 2008; Gvozdjov, 1981). Not much is known about whether a multilingual environment, 
in Uliyana’s case English-heritage Russian, provides sufficient linguistic input for the acquisition 
of Russian verbal morphology. Considering that Uliyana is a Russian-dominant bilingual child, I 
expect that she will follow the developmental path of typical monolingual Russian children.  
 In Section 5.1, I provide a brief description of the morphological categories of Russian 
verbs under examination (aspect, tense, person, and number) and as well as their conjugational 
patterns and how the verbal paradigms are acquired by monolingual Russian children. Section 5.2 
contains an overview of Gagarina 2008, which draws on data collected from four monolingual 
Russian children and one German-Russian bilingual child, offers the most recent and 
comprehensive empirical investigation of acquisition of verbal morphology. In Section 5.3, I 
compare my data from Uliyana with the data from these monolingual Russian children. The 
conclusion and the description of further directions are presented in Sections 5.4 and 5.5, 
respectively.  
 
                                                 
3 Translation form Russian: “<…> для постижения языкового явления необходима определенная степень 
когнитивной зрелости ребенка: как только он оказывается способным осмыслить тот или иной факт 
действительности, включается своего рода механизм, позволяющий освоить соответсвующие явления как в 
грамматическом, так и в лексическом плане”. 
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5.1  Verbal morphology in Russian 
 
Russian verbs have four classes of forms4: (i) finite forms (represented on person, tense, 
mood, number, and gender morphology), (ii) infinitive forms, (iii) participial forms, and (iv) 
gerundive forms (or verbal adverbs). Aspect and voice are inherent in all four classes, while mood, 
tense, person, number, and gender, are inherent only in certain classes. Table 16 illustrates the 
system of Russian verb categories (Gagarina, 2008, p. 29). Abbreviations used in this chapter are 
listed on page 1. 
  
Table 16. The system of Russian verb categories.  
 Infinitive Finite forms Participle Gerund 
Aspect (PFV 
and IMP) 




+ + + + 
Mood  Indicative Imperative Subjunctive   
Tense – PST PRES FUT – – PST PRES PST PRES 
Person – – + + 2nd  – – – 
Number – + + + + + + – 
Gender – + – – – + + – 
Case – – – – + – 
                                                 
4 The space limit of the current work and the nature of the children’s early lexicon do not allow me to go deeper and 
describe all the classes of verb forms. Thus, participles and gerunds will not be the subject of further description. 
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 5.1.1.  Morphological categories of Russian verbs 
Aspect 
In Russian, the perfective-imperfective aspectual distinction is marked morphologically. 
IMP verbs (16a) indicate an ongoing event without specifying whether the action is complete or 
incomplete and denote the frequency of the event’s occurrence; PFV verbs indicate a completed 
situation and its result (16b): 
 
(16) a. On (chasto) pisal/pishet/budet pisat’   rasskazy.  
‘He (often) was/is/will be  writing.IMP  stories.’  
        b. On dolgo pisal rasskaz    i, nakonec,  napisal ego.  
‘He has been writing a story for a long time and, finally, he wrote.RFV it.’ 
  
  As Table 17 shows and (16) illustrates, most verbs in Russian constitute an aspectual pair 
that are close in meaning but differ in their aspectual semantics.5 For most verbs, the IMP form is 
morphologically simpler, and the PFV form is often derived via prefixation (e.g., vz-, voz-, vy-, za-
, iz-, among others). The IMP forms can be derived from the PFV forms via suffixation (e.g., -iva-
/-yva-/-va-/-a-)6. Other aspectual pairs are derived via suppletion (where the PFV verb form is 
derived from an entirely different root), conjugation, (where the PFV form is derived via thematic 
suffix change), and finally, stress shift.   
                                                 
5 It should be noted that IMP and PFV verbs in aspectual pair do not coincide in the composition of their paradigms 
(see Table 17). 
6 This process is called a secondary imperfectivation and is the most regular and productive.   
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Table 17. Types of aspectual pairs formation. 
Structural Type IMP PFV Secondary IMP  
Prefixation pisat’ na-pisat’  ‘to write’ 
Suffixation  vospitat’ vospit-yva-t’ ‘to bring up (children)’ 
Suppletion govorit’ skazat’  ‘to tell’ 
Conjugation brosat’ brosit’  ‘to throw’ 
Stress srezát’ srézat’  to cut down’ 
  
The grammatical functions of the IMP and PFV aspects can be realized in several types of 
verb use, depending on the context, manner of action, and lexical meaning (cf. Table 18). 
 
Table 18. Types of PFV and IMP verb use. 
Types of situation 
Aspect 
PFV IMP 
Single non-recurrent  Fact: 
On prochital knigu. 
‘He read the book.’ 
Process: 
Etim vecherom on chital knigu. 






An exemplifying type: 
Kak ni otkroesh’ knigu, 
zabyvaesh’ o vremeni. 
‘Once you open a book, you forget 
about time’ 
An unbounded-iterative: 
On kazhdyj vecher otkryval knigu. 
‘He opened a book every evening’ 
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Constant relation  
_________ 
Dva pljus dva ravnjaetsja 
chetyrjom. 
‘Two plus two equals four.’ 
Generalized fact _________ Chitali li vy knigi? 
‘Have you ever read books?’ 
 
Finite forms. The conjugation of the Russian verb is presented in Table 19, where I give 
all the finite forms of the aspectual pair pisat’ – napisat’ ‘to write’. There are three moods in 
Russian: indicative, imperative, and subjunctive. The indicative mood is closely related to the 
category of tense and combines with past, present, and future tense forms. The imperative and 
subjunctive mood morphology does not combine with tense morphology. Each of these forms has 
its own means of expression: the indicative mood exhibits the full inflectional paradigm of tense 
forms; imperative mood, null inflection or the affix -i in the singular form and the affix -te in the 
plural form; the subjunctive mood, particle -by added to the past tense form of the verb.   
PFV verbs have only past and future forms and are absent from present tense paradigms 
due to their notion of perfectivity and the meanings of the completed event. The formation of the 
future form for PFV verbs is synthetic, while for IMP verbs, an analytic construction is used (verb 
byt’ ‘to be’ + INF). The category of person (1st, 2nd, and 3rd) is closely related to described 
categories. In the indicative mood, the formal expression of the present and future (synthetic and 
analytical) tenses is associated with person forms, and the morphological meanings of the person 
are expressed by inflectional endings. 
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Table 19. Finite forms of the verbs pisat' - napisat' 'to write'. 
 Aspect 
Indicative  IMP PFV 
Past    
SG MSC pisa-l-Ø napisa-l-Ø 
 FEM pisa-l-a napisa-l-a 
 NEUT pisa-l-o napisa-l-o 
PL  pisa-l-i napisa-l-i 






















































Subjunctive    
SG MSC pisa-l-Ø by napisa-l-Ø by 
 FEM pisa-l-a by napisa-l-a by 
 NEUT pisa-l-o napisa-l-o by 
PL  pisa-l-i napisa-l-i 
 
The crucial feature of the Russian inflectional system, that each verb has two stems (I and II), is 
shown in Table 19. The first stem is the open stem, or ‘infinitive stem’, that ends in a vowel, and 
serves as the input for past tense derivation (chita-t’ ‘to read’–>chita-l-a ‘she read.PAST’). The 
second is the closed stem, or ‘present tense stem’, and is derived from the open base that ends in a 
consonant (chita[j-u] ‘I read. PRES’).   
Shvedova (1980) identifies 10 verb classes, five of them are fully productive (novel words 
increase the size of these classes) (Table 20). There are also more than 400 unproductive verbs 
(Shanskij and Tihonov, 1987). 
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Table 20. Five productive classes of Russian verbs. 
Classes The end of the past tense / infinitival stem The end of the present tense 
stem 
I  -a chita-l-a ‘(she) had read’/chita-t’ ‘to read’ -[j] chita[j-ut] ‘(they) are reading’ 
II -e zhale-l-a ‘(she) was sorry’/zhale-t’ ‘to be 
sorry’ 
-[j] zhale[j-ut] ‘(they) are sorry’ 
III -ova/-
eva 
risova-l-a ‘(she) drew’/risova-t’ ‘to draw’ -u[j] risu[j-ut] ‘(they) are drawing’ 
IV  -nu prygnu-l-a ‘(she) jumped’/prygnu-t’ ‘to 
jump’ 
-n prygn-ut ‘(they) will jump’ 
V  -i moli-l-a ‘(she) praed’/moli-t’ ‘to pray’ -C’ mo[l’-at] ‘(they) are praying’ 
 
5.1.2.  Verb categories in first language acquisition 
Aspect 
The close relationships between verbs’ aspectual categories and their lexical meanings, as 
well as their semantic subgroups and the complex and unsystematic derivation of the PFV and 
IMP verbs all affect the acquisition of aspect by children. Monolingual Russian children make 
mistakes in choosing the contextually appropriate aspectual form of the verb and in the forming 
correct aspectual pairs up until age 8 (Cejtlin, 2000; Gagarina, 2008).  
However, according to Cejtlin (2000), acquisition of the main types of the aspectual use, 
i.e., a process for IMP verbs and a fact for PF verbs, happens early in development. An iterative 
type of action appears later, after 2 years. Mistakes in choosing the appropriate aspect occur mainly 
in when talking about general events. Russian children frequently also replace the aspectual form 
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in utterances containing negation (17a-b). Among frequent cases is the wrong PFV form (instead 
of IMP form) in the analytical forms of the future tense (17c): 
(17) a. Ne *ujdi.PFV, mamochka! (uhodi.IMP)  
‘Do not go, mommy!’  
       b.  Ne nado etu kuklu *vzjat’.PFV. (brat’.IMP)  
      ‘Do not take this doll.’ 
       c. Ja budu *narisovat’.PFV kuklu. (risovat’.IMP)  
‘I will draw a doll.’  
 
Overall, that children’s aspectual production mistakes appear in restricted contexts, led the 
researchers to concede that children do acquire the aspectual category early on (Cejtlin, 2000; 
Gvozdjov,1981). However, Gagarina (2008), notes that there is an asymmetry in young children’s 
production and comprehension of aspect: in spontaneous speech, children produce aspectual forms 
correctly, but they do not develop full comprehension until age 6. 
Cejtlin (2000), Gagarina (2008) and Gvozdjov (1981) agree that the main difficulty for 
children is the formation of aspectual forms lies in the irregularity of its derivational mechanism. 
According to Cejtlin, children frequently choose one suffix guided by analogy (s-krast’ instead of 
u-krast’ ‘to steal’ by analogy with the synonymous pair vorovat’.IMP – s-vorovat’.PFV). One of 
the most frequent errors is the formation of the aspectual pair via suffixation, despite the existence 
of the imperfective form (chinit’.IMP – po-chinit’.PFV ‘to repair’–> the chid’s form pochini-va-
ju; (Cejtlin).   
Finite forms 
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As shown in Table 19, the system of the verb conjugation Russian is both simple and 
complex at the same time. The simplicity lies in the fact that affixes systematically attach to the 
verbal stem: -t’ forms infinitives; -l, in combination with gender inflection, forms the past tense; 
inflections of the present and future tenses are generally similar, etc. The system’s complexity lies 
in the presence of two stems, namely, the infinitival/past tense and the present tense stem. This 
feature of the Russian inflectional system presents a challenge for young children.  
After figuring out the mechanism underlying the verbal inflectional system, which, 
according to Cejtlin, takes place at 24;00-30;00 months of age, Russian children begin to learn 
verbal paradigms. During this stage, the child is gradually moving from regular rules of the 
formation of verb forms to the irregular ones. Thus, the verbs of the first two classes offer the ideal 
systematic transition rule: to form the closed stem of the present tense add the consonant /j/. 
However, there are many verbs in Russian that end on -at’ that do not follow this rule, and children 
must memorize them.  
 Interestingly, there is no default single verbal form that appears first in Russian. Some 
verbs appear in the imperative form while others in the infinitive simultaneously (Cejtlin, 2000; 
Gvozdjov, 1981;). The verbs in the past tense and in the 3rd person present tense appear next. The 
appearance of the imperative and infinitive forms first is usually explained by the phonetic salience 
of these two forms, which makes them easier for the child to isolate in speech, and by making use 
of pragmatic knowledge, as these forms are needed to express requests and needs. However, 
despite the early appearance of infinitive forms, there are many instances where they are used 
erroneously instead of imperative forms. Instances of the off-time usage instead of conjugated 
forms persist even into the three-word stage (Papa jama *kopat’.INF (kopaet.3 PRES SG) ‘Father 
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digs the hole’). The only form that does not appear regularly in the children’s early speech is the 
subjunctive.   
As for the tense category, its inflectional systematicity does not pose much difficulty, 
especially in learning and producing the past tense. However, it is important that in the child’s 
mind, a certain point of time-reference must develop in relation to which three tense forms can be 
realized in the language, thus, it largely follows the child’s cognitive development.  The category 
of tense, in particular, the present and the past tenses, is acquired by Russian children quite early, 
at the age of 22;00; the future tense is acquired little later, at the age of 2 years (Cejtlin, 2000).  
 The acquisition of the category of person is largely dependent on the child’s ability to 
identify herself as separate from the interlocutor and people who do not participate in the speech 
act. This category begins to be acquired quite late, in the third year (Cejtlin, 2000).  
 
5.2  Acquisition of verbal morphology by monolingual Russian children (Gagarina, 2008) 
 
5.2.1 Gagarina’s (2008) longitudinal corpus and an experiment 
 This section provides empirical evidence for the stages of acquisition of verbal morphology 
briefly outlined above from the Habilitation dissertation of Natalia V. Gagarina (2008) which was 
written in Russian.7,8  It examined the development of the grammatical categories of Russian verb, 
i.e., aspect, tense, person, and number, in four monolingual Russian children (three boys, Vanja, 
Vitja, Roma, and one girl, Liza) and one Russian-German bilingual girl (Katja), from the onset of 
                                                 
7 In the Gagarina’s study, the grammatical categories, their forms and functions, are viewed from the constructivism 
and functionalism perspectives, according to which linguistic categories are not built-in but created by the language 
learning individual anew. The verb is given the primary role since, according to Gagarina, the appearance of the verb 
in the children’s speech gives the impetus to the development of the entire grammatical system. 
8 My thesis advisor, Dr. Irina Sekerina and I, express our gratitude to Natalia Valdimirovna for generously sharing her 
Habilitation dissertation and data with us. 
89 
the first verb production until the age of 4 and 3, respectively. The data include a longitudinal 
corpus of video and audio recordings that were conducted on a monthly basis and diary records. 
Children’s inflectional errors are systematically analyzed and the adults’ reactions to them are 
discussed. The quantitative relationship between the adults’ input and the children’s output in four 
domains of interest (aspect, tense, person, number) was also analyzed and described.  
 Gagarina’s (2008) longitudinal study revealed that monolingual Russian children acquire 
the meaning of aspect relatively early, but more time is required to learn its formation. The 
acquisition of tense, person, and number categories takes place during the third year, with the 3rd 
person being acquired first, and 1st and 2nd person appearing later. Errors in infinitive forms appear 
in the initial stages, during the form reproduction stage, and at the beginning of the active 
production stage. Errors in the finite forms appear later, during the fourth period of the acquisition 
of the grammatical system of the language, accounting for about 40% of the children’s use of verbs 
during the form reproduction stage and ranging between 20% and 30% during the active 
production stage; they almost completely disappear by the fourth year (1%).  
Gagarina’s (2008) analysis of the quantitative characteristics of input and output in the four 
grammatical categories of the Russian verb revealed that the characteristics of the input do not 
change over time: the number of utterances produced by caregivers that contain verbs stays around 
20%. The distribution of the IMP and PFV, infinitival, imperative, and finite forms as well input-
specific preferences of the children’s caretakers in the use of verb forms also does not change. The 
comparison of input and output showed that the children’s use of language mirrors the input only 
slightly. That is, the number of children’s utterances containing verbs varies between 20% and 
30% during the active production stage matches that of the adult’s normative values, namely, 20%. 
Also, the distribution of IMP and PFV verbs and finite forms (e.g., 1st and 3rd person verb forms) 
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in the input was directly reflected in the children’s output, while other features such as the selection 
of the finite forms of the verbs was not, as the children developed their own strategies and 
preferences in the use of finite forms.  
The supplement the data from the longitudinal corpus, Gagarina (2008) also conducted an 
experiment investigating comprehension of the IMP and PFV verbs by 103 monolingual Russian 
children (ages 30 months-7 years) and 15 adults. The experimental design was a modification of 
the Truth Value Judgment Task (Gordon, 1998) and consisted of 15 videos of the completed and 
ongoing events described by the IMP or PFV verbs used at the end of each movie. The results of 
experiment showed that all groups of children displayed an adult-like performance in the ‘PFV 
verb–completed event’ and ‘IMP verb–ongoing event’. However, the latter was difficult for the 
older children (4-6 years) and the former was more difficult for the younger children (3 years). 
The juxtaposition of the experimental results and corpus data led Gagarina to the conclusion that 
there is an asymmetry in production and comprehension when it comes to aspect. In spontaneous 
speech, children use the aspectual forms of the verbs correctly, close to the adult norms, but they 
do not achieve their full comprehension until the age of 6. 
For purpose of my study, I mainly concentrate on the parts of the Gagarina’s work devoted 
to the developmental stages of the acquisition of the verbal categories in young children and to the 
interrelation of the quantitative characteristics of input and output. In what follows, I briefly 
describe Gagarina’s methodology for analysis of the children’s performance in relation to the 
verbal forms (Subsection 5.2.1) and the developmental stages distinguished by Gagarina based on 
her longitudinal corpus (Subsection 5.2.2). Since I am going to make the comparative analysis of 
the Russian monolingual children’s milestones in the acquisition of the verbal categories as well 
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as the quantitative features of the monolingual input and output with my HR bilingual participant 
and her linguistic input all relative data will be presented in Sections 5.3 and 5.4, respectively.  
 
5.2.2  Main stages in the development of the grammatical categories of the verb 
Gagarina (2008) suggests that following the quantitative criteria only is not enough. She 
argues that it is important to consider the structure of the category that the child acquires and its 
place in the language. Thus, two main criteria for identifying the morphological categories in the 
child language are proposed: 
a) the phonetic correspondence to the normative verb (that is, the overt morphological 
marking of the category must be present); 
b) the presence of the other paradigmatic forms (that is, the presence of more than one 
finite form for the same verb).  
To establish that the category is acquired by the child the following criteria must be met: 
(i) the set of affixes used by the child to designate the category should be established; 
(ii) the function of the category in the child’s speech should be discernable; 
(iii) the regular contexts in which the category is most frequently used by the child; 
(iv) the unconventional contexts in which the category is used by the child. 
Gagarina (2008) proposes three stages of the acquisition of the grammatical categories of 
verbs in the child’s language: verbal lexicon, verbal forms and their functions, and utterances with 
verbs. 
1. The verbal lexicon - Onomatopoeia; 
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- A correspondence of verbs and other word classes in the 
children’s utterance9; 
- Occurrence of new verbal lexemes; 
- Aspectual pairs; 
- Thematic classes of verbs; 
- The use of synonymous verbs; 
- Lexical innovations; 
- The metaphorical use of verbs, phraseologies.  
2. The verbal forms and their 
functions 
- The correct use of finite forms in a context; 
- infinitive; 
- The use of tense and aspect forms; 
- The use of the opposed forms; 
- Verb inflectional classes; 
- Synthetic and analytical forms, modal forms; 
- Influence of the grammatical context on the erroneous 
use of finite verb forms and infinitive; 
- Inflectional errors in the use and formation of forms. 
3. The utterances with verbs - Quantitative changes in the components’ structure; 
- Utterances with subject; 
- Argument structure of verb utterances; 
- Occurrences and development of the complex 
sentences. 
                                                 
9 This correspondence was calculated by Gagarina as the relation of the verbs tokens to the all considered utterances 
rather than to other parts of speech tokens. For comparison reasons, I followed the same procedures.  
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 According to Gagarina (2008), the child uses similar strategy of categorization during the 
pre-verbal stages of speech development and in later stages when she starts to establish 
morphological paradigms. The main steps of the alignment in acquisition are schematized below: 
 
Figure 17. Stages of categorization from the perception to the formation of the category's function. 
Gagarina divides the development of the grammatical categories of the verb into four 
periods and indicates the duration of each period: 
1. Pre-verbal stage, duration: 7-9 months (age 12;00–24;00 months); 
2. Form reproduction stage, duration: 1-2,5 months (age 19;00–27;00 months); 
5. The system of forms and their functions
CHI knows:
1P: (ja) chitaju, pishu, 
smotrju
3P: (on/ona) chitaet, pishet, 
smotrit





‣ chitaju, pishu, smotrju ‣chitaet, pishet, smotrit
3. Contrastive rows of forms












2. Organization into the groups of forms (INF vs. non-INF forms)
CHI says: pishet, 
pishu
CHI categorizes: INF: spat', dat'
non-INF: chitaet, pishet, 
pishu
1. The emergence of single forms
CHI says: chitaet, spat', dat' ...
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3. Active production stage, duration: 2 months (age 23;00–28;00); 
4. Acquisition of the system and exceptions, beyond 3 years (from 25;00 months). 
Pre-verbal period. The first period is characterized by the widespread use of onomatopoeia 
and the absence of verbal lexemes. Nouns play the dominant role in the child’s lexicon.  
 Form reproduction (the emergence of verbal categories). The second period starts from 
the first occurrence of verbal forms and is characterized by slow emergence of the verbal forms in 
children’s production. These are not self-constructed forms yet and are considered to be the frozen 
forms reproduced from the input. Despite the simultaneous appearance of the infinitival and 
imperative forms, the children in Gagarina’s (2008) corpus use infinitives in declarative and 
imperative contexts. The PFV verbs appear mostly with the past tense marking and IMP verbs 
with present tense marking. Aspectual pairs, as well as synonyms, are absent. Two grammatical 
oppositions emerge: infinitival vs. imperative or imperative and 3P SG present tense forms vs. 
PFV past tense forms. An increasing number of finite forms leads to the organization of the 
grammatical oppositions into groups. The final characteristic of this period is the first occurrence 
of the utterances containing subjects and verbs.  
Active form production (the growth of lexicon and the development of aspect and tense, 
person and number categories). Despite its short duration, this period is key to the development 
of all grammatical categories of the Russian verb. It is characterized by a lexical spurt and an 
increase in the number of the utterances’ constituents. The children start to use the aspectual pairs 
and synonymous verbs. Inchoative and resultative actions start to form as do thematic verbal 
classes (e.g., verbs denoting physical actions, movement, state, and perception). The children’s 
utterances are characterized by the gradual reduction in the use of the infinitives in the declarative 
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and imperative contexts, the appearance of the analytical future tense forms, and the use of more 
complex argument structure (SVO, SOV).  
Children start to learn the rules of word formation and the organization of the verbal 
paradigm, which results in numerous instances of overgeneralization and errors in agreement. First 
infrequent appearances of the 1st person contrast with frequent occurrences of the 3rd person, but 
the 2nd person is still rare. Of the tense forms, only the future tense forms of IMP verbs remain 
unlearned.  
Acquisition of the system and norms. According to Gagarina (2008), this period brings the 
child’s grammatical system very close to the adult-like language. Children acquire person and 
number categories, with the finite IMP and PFV forms being represented in all 3 persons, in both 
numbers, and in conjunction with fully developed aspectual and tense oppositions. During this 
period, the children start to use the IMP verbs in generalized contexts on a pair with the actual 
process. Thus, children freely operate with the full paradigms of the PFV and IMP verbs. 
 
5.3  Acquisition of verbal morphology by Uliyana  
 
In what follows I describe the developmental stages of the acquisition of the verbal 
morphology of the Russian verb by Uliyana and compare her language development with the 
children from Gagarina’s (2008) corpus. Also, I present the quantitative characteristics of input 
and output in four areas of interest:  
a) the number of utterances containing verbs;  
b) the distribution of IMP and PFV verbs; 
c) the distribution of infinitival, imperative, and finite forms; 
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d) the distribution of the 1st, 2nd, and 3rd person forms. 
 
5.3.1  In between Periods 2 (form reproduction) and 3 (active form production)  
At the time of our first recording session, Uliyana had advanced beyond the pre-verbal 
period and was in the form reproduction period. However, she continued to use onomatopoeia 
from 24;00 to 35;00 months, mostly to indicate her desires or needs. At the 29;00 months, Uliyana 
used onomatopoeia when she experienced trouble retrieving a verb from the memory but corrected 
herself after completing the utterance. This is shown in the example (18) below. 
 
(18)  Uliyana (29;9) 
*CHI: njam+njam|&Onom @pik=pig patyshchil=potashchil mami=mame. 
%eng: yum-yum (something to eat) pig dragged to the mom. 
>*MOT: $okey. 
*CHI: kushat'. 
%eng: (something) to eat. 
>*MOT: $okey. 
 
Even between 29;00-35;00 months when Uliyana had a number of verbs in her active 
lexicon, she continued to use a well-established combination of the verb ‘to do/make’ + 
onomatopoeia as convenient and fast way of expressing actions (19): 
 
(19)  Uliyana (33;26-34;30) 
        a.  ja hatela=hotela jaichku=jaichko vot tak shuk-shuk|&Onom  
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‘I wanted to peel the egg.’  
      b. dozhdik sivonja=segodnja byl kap-kap|&Onom  
‘It was raining (dripped) today’  
     c. ty naklanjajsja=naklonjasja, a ja tibja=tebja budu xxx vot tak zhzhzh|&Onom  
‘You lean, and I will ride you.’ 
  
I. The verbal lexicon  
According to the CDI-Rus, at the age of 23 months, Uliyana’s lexicon contained 14 verbs 
(11 IMP, 3 PFV). The PFV and IMP verbs recorded during the first session had already had affixes. 
There were two verbs (‘to sleep’, ‘to hide’) that occurred in three different forms and with both 
the open and closed stems: spa-t’ (INF) – sp-i (IPR) – sp-it (3 SG PRES.); sprjata-t’ (INF) – 
sprjach’-0 (IPR) – sprjata-l-a (PST FEM). During this period, along with some verbs of non-
productive classes, Uliyana’s lexicon included 39 verbs from all five productive classes (see Table 
20), with the 1st class being the most frequent.  
Table 21 presents a comparison of Uliyana, another HL Russian bilingual child, Katja, and 
monolingual Russian children (Gagarina, 2008). There is wide variation in the children’ 
performance on all measures during the form reproduction period. However, it is noteworthy that, 
in comparison the monolingual children, the HR children use fewer verb tokens per hour. For 
instance, the number of verbs used by Uliyana did not exceed 98, but her ratio of verbs to all of 
the utterances exceeds that of the children from Gagarina’s (2008) corpus. 
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Table 21. Monolingual Russian and HL Russian children’s estimates during the verb reproduction 
stage. 
















MLU 1.18 – 1.44 1.16 – 1.38 1.01 – 1.02 1.84 – 3.07 1.65 – 2.05 
# of verb 
tokens  






0.17 – 0.36  
 
 
0.03 – 0.20 
 
0.11 – 0.23 
 
0.05 – 0.20 
 
0.8 – 0.29 
 
By the end of this period, Uliyana’s verbal lexicon increased to 78 verbs (IMP: 45; PFV: 
33) which is within the range of the MR children (Liza: 46 verbs, Vitja: 52 verbs, Vanja: 100 
verbs). On average, every week her verbal lexicon grew by 5.13 IMP and 3.63 PFV verbs. Most 
verbs appeared just in one form, but some of the verbs occurred in two and even three forms. Table 
22 shows that among the IMP and PFV verbs, there were 7 aspectual pairs, though I believe that 
they are memorized and not self-constructed. In addition, there were two pairs of synonyms: 
kushat’–est’ ‘to eat’ (22;11) and idti–hodit’ ‘to walk’ (24;22).  
                                                 
10 The length of recordings ranges from one to six hours. 
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Table 22. The aspectual pairs used by Uliyana during the form reproduction stage. 
 IMP Verb Form PFV Verb Form 
24;1 prjatat'sja 'to hide' IPR sprjatat'sja  IPR| PST FEM 
24;8 kushat'       'to eat' INF |IPR |1 SG PRES skushat' IPR 
 prjatat'      'to hide' IPR sprjatat’  IPR| PAST FEM 
24;22 idti        ‘to go’ IPR |3 SG PRES  pojti11 IPR 
24;11 idti 1 SG PRES ujti 3 SG FUT| PST MSC 
24;16 idti IPR| 3 SG PRES ujti PST FEM| PST MSC 
 otkryvat' ‘to open’ INF otkryt' IPR 
 
 There were also several instances of the self-constructed forms:  
(1) the 3 SG PRES tense verb form of the 1st productive class was derived not from the 
open stem but from the infinitival form itself (kusha-t’ ‘to eat’ –> [kushet-it']).  
(2) Frequently used imperative form of the verb otkryt’ ‘to open’ is produced with reduced 
consonant cluster and metathesis otkroj –>[a'tok] that the child used as a productive template. 
Interestingly, she adds the made-up affix -ok/-ek to the reduced close base (skushaj –> ['skushek] 
‘to eat.IPR’), as well as to the full closed base (chitaj –> [s'tajek] ‘to read.IPR’).  
 
II. The verbal forms and their functions  
Table 23 demonstrates that in Uliyana’s system, the IMP verbs are represented by all three 
tenses, although the past and future tense forms were rare. The same observation was made by 
Gagarina (2008) for MR children; however, since the data were only collected once per month, 
                                                 
11 The verbs pojti ‘(start) to go’ and ujti ‘to leave’ are not true aspectual pairs to the verb idti ‘to go’, however, following 
the Gagarina’s instructions, I gave to Uliyana credit.    
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they were not considered productive and were excluded from the paradigm. In my corpus, the 
finite forms of 1st and 3rd person were used by Uliyana productively in every hour of the samples, 
but this was not true of the 2nd person form. However, taken together, weekly transcripts 
demonstrate the Uliyana’s ability to construct the 2 SG PRES form productively (it was used with 
6 different words in one month).  The same can be said about the plural forms, where the most 
productive was the IMP 3rd person form. Overall, IMP verbs are used mostly in the present tense 
and PFV verbs in the past tense. 
 





IMP PST PRES FUT PST PRES FUT 
 + +12 +  +  
  1 2 3 1 2 3  1 2 3 1 2 3 
SG + + + + +  +    +    
PL    +           
PFV  PST  FUT PST  FUT 
 +  + +   
   1 2 3   1 2 3 
SG +  +  +      
PL   +        
                                                 
12 The most constant and frequent forms are in bold. 
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Productivity of the finite forms is supported by the instances of inflection of different 
verbal stems (20): 
 
(20) PST MSC.: upa-l-Ø (24;01) – ubezha-l-Ø (24;22) – se-l-Ø (24;25) – prishjo-l-Ø (25;07) 
– ushjo-l-Ø (25;16); 
PST FEM: upa-l-a (24;01) – usta-l-a (24;01) – iska-l-a (24;08) – ubezha-l-a (24;11) – 
posh-l-a (24;11) – ode-l-a (25;07) – snja-l-a (25;07) – narisova-l-a (25;11) – s’’e-l-a 
(25;11) – vkljuchi-l-a (25;16) – ode-l-a-s’ (25;16); 
PST NEUT: upa-l-o (24;08) – ubezha-l-o (24;25) 
1 SG PRES:   hoch-u (24;01)  – kusha[j-u] (24;01)  – vizh-u (24;08) – sdela[j-u] (24;08) 
– kaka[j-u] (24;25) – pisa[j-u] (24;25) – id-u (25;11) – pryga[j-u] (25;11) – p’j-u (25;16) – 
odeva[j-u] (25;16); 
2 SG PRES: lez-esh’ (24;08) – slysh-ish’ (24;11) – hoch-esh’ (24;22) – dela[j-esh’] 
(25;11) – vid-ish’ (25;11) – b’j-osh’ (25;16); 
3 SG PRES: rabota[j-et] (24;01)  – sp-it (24;01) – kusha[j-et] (24;11) – idj-ot (24;22) – 
zhivj-ot (24;22) – bol-it (24;25) – dysh-it (24;07) – hoch-et (25;07) – plach-et (25;07) – 
uch-it-sja (25;16) – ume[j-et] (25;16); 
3 PL PRES: p’j-ut (24;22) – spj-at (24;22) – dysh-at (25;07) – hotj-at (25;07); 
1 SG FUT: bud-u (24;01) – d-am (24;01) – podnim-u (24;01) – sdela[j-u] (24;08) 
1 PL FUT: sjad-em (24;22) 




During this period, Uliyana used almost all of the finite forms correctly: 1 SG PRES as in 
(21), 3 SG PRES, 1 SG FUT. At the age of 24;22, she produced the 2 SG PRES form (22). In the 
SV utterances there were no mistakes in number agreement (23). 
 
(21) Uliyana (24;1) 
 %com: the mother and the child are having breakfast 
>*MOT: arbuz bol'she ne hochesh'? 
%eng: you don't want a watermelon any more, do you? 
*CHI: atju=hochu. 
%eng: (I) want. 
(22) Uliyana (24;22) 
 %com: the child addresses her mother 
*CHI: hozes=hochesh’ cheku=kacheli? 
%eng: do you want (to go to) the swing? 
(23) Uliyana (25;7) 
%com: the mother and the child are coming back from the daycare to home 
*CHI: Sonja? 
%eng: a girl’s name. 
>*MOT: Sonja doma, Sonja zabolela, u nejo ushki boljat. 
%eng: Sonja is at home, Sonja is sick, her ears hurt. 
*CHI: Adalja=Adelja? 
%eng: a girl’s name. 
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>*MOT: Adel' v sadike, po-moemu, eshchjo byla, net? 
%eng: Adel was at the kindergarten, it seems to me, no? 
*CHI: hoshjut=hotjat top+top|&Onom . 
%eng: (they) want stomp-stomp. 
 
Perhaps, this fact became the key one in my determination of this period as a transitional one 
between form-reproduction and active form production. For example, erroneous use of the 3 SG 
PRES in the context of 1st P starts to appear only at the age of 25;1613, as in example (24).  
 
(24) Uliyana (25;16) 
 %com: the child tries to open a bottle of water 
*CHI: umejet. 
%eng: can.3 SG PRES 
>*MOT: Ulja ne umeet otkryt'? 




As in MR children, the infinitive was frequently used in the narrative function or to express 
needs, desires, intentions, as well as the actions, that can be performed by different objects 
(shpat’=spat’ zhapta=zavtra ‘to sleep tomorrow’ (24;01). However, Uliyana did not use the 
                                                 
13 This hour is characterized by the frequent use of 3 SG PRES form, the child used them when she spoke about herself 
in 3rd person calling her name and the action she performed. 
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infinitive in the imperative function because she used the correct imperative form. Among 
Uliyana’s features of infinitive use are:  
1) it is a predicate of the sentence built by the template of nominative sentences (Dem.Pron. 
+ nullVerb + Noun), that are very frequent in the input as well as in output: eto knizhka ‘this is a 
book’. During this period, Uliyana used this construction with infinitive in the explanatory 
meaning: eta=eto stat’=vstat’ ‘this is (called) stand up’ (she named the action after standing up on 
her feet (24;11)); eta=eto kushech’=kushat’ ‘this is (called/for) to eat’ (she comments watching 
the birds pecking grain (24;22)).  
2) She used infinitive in the explanatory meaning offering something to somebody (25).  
3) In the meaning of the commend or instruction with the corresponding intonation 
(stat’!=vstat’ ‘stand up!’; chtat’!=chitat’ ‘read!’ (24;11); ljuki=ruki lit’=myt’! ‘wash (your) 
hands!’ (25;16)). 
 
(25) Uliyana (24;11) 
%com: the child is offering cookie to her mother 
*CHI: na , kushat’. 
%eng: take (it), (this is for) to eat.INF. 
>*MOT: ja ne budu, spasibo. 





As in MR children, Uliyana did not use the synthetic and analytical forms. However, at the 
age of 25;17, Uliyana constructed the complex predicate with mother’s help (26). Being 
discovered, the modal verbs in combination with the infinitive were used productively since then.  
 
(26)   Uliyana (25;7)  
 %com: conversation between the mother and her child 
*CHI: hatju=hochu! 
%eng: (I) want.1 SG PRES! 
>*MOT: chto ty hochesh'? 
%eng: what do you want? 
*CHI: plalit'=plavat’. 
%eng: to sweem.INF. 
 
III. Utterances with verbs 
Thought the MLU did not exceed the 1.52 during this period, Uliyana constructed several 
sentences with two and three components and with the SV, VS, and even SVO word order 
(auvena=navernoe kotik spit ‘probably, the cat is sleeping’ (24;22); ja sylja=snjala 
sjos’ki=nosochki tapi=tapochki ‘I took off socks and slippers’ (25;7). Utterances containing SV 
appear during the active form production in MR children. 
In sum, following the rules and procedures of children’s data analysis laid out by Gagarina, 
I should define the period lasted for one month as Uliyana’s stage of form reproduction. 
Quantitively, Uliyana’s verbal vocabulary was similar to MR children at this stage. The growth of 
the verbal lexicon was slow (about 8 verbs per week). The number of verb types produced during 
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one hour was less that in MR group and did not exceed 100 verbs. In each transcription, all verb 
forms mostly occurred in only one form and rarely in two opposed forms. Moreover, the absence 
of erroneous use of finite verb forms and infinitive, as well as in agreement between utterance 
constituents, indicated that Uliyana successfully reproduced memorized forms in an appropriate 
context. However, looking at the dense (weekly) corpus, I found that Uliyana was more advanced 
than MR children in the variety of reproduced forms.  It is confirmed by Uliyana’s use of the 1st- 
and 2nd-person forms, as well as IMP verbs in past and future tenses. Infrequent (but present) use 
of SV constructions distinguishes her from the MR group as well. Since an increasing variety of 
finite forms and the emergence of productivity was evident, I defined this period as the period of 
weak productivity, in between the two stages in verbal categories development.  
 
5.3.2  Period 2: Active form production 
I.  The verbal lexicon 
The period of active form production lasted for Uliyana almost two months (26;14 – 28;2). 
It is characterized by the fast growth of the verbal lexicon and the verbal forms as well as the 
complexity of the component structure of the utterances. During this period, Uliyana’s lexicon 
increased from 78 to 128 verbs; on average, it increased by 19 IMP and about 10 PFV verbs.  Table 
24 shows that, during the active verb production stage, Uliyana’s results for all measures are within 
the range of group of children from Gagarina’s corpus. The number of verbs used by Uliyana 
exceeded 100 verbs produced for one hour and usage of verbs per utterance was within the range 




Table 24. HR bilingual and MR children estimates during the active verb production stage. 
 HR bilinguals Russian monolinguals 
Measures Uliyana 
(26 – 28 
months) 
Katja 
(23 – 27 
months) 
Liza 
(23 – 27 
months) 
Vanja 
(27 – 31 
months) 
Vitja 
(28 – 31 
months) 
MLU 1.76 – 2.37 1.58 – 3.67 1.20 – 2.83 3.28 – 3.79 1.89 – 3.22 
# of verbs 
tokens  
138 – 170  
 





0.46 – 0.47  
 
0.32 – 0.85 0.21 – 0.33 0.33 – 0.44 0.38 – 0.61 
 
 Further comparison between HR bilinguals and the MR group of children revealed that the 
8 months of active use of verbs led all the children to almost equivalent results; however, the girls 
produced IMP verbs more frequently than PF verbs, and the boys’ production was the opposite 
(Table 25). 
 
Table 25. The number of verbs used by the children during the eight months from the moment of 
appearance of the first verb. 
 HR bilinguals Russian monolinguals 






(24 – 32 
months) 




(24 – 31 
months) 
(24 – 31 
months) 
IMP 202 217 178 315 173 
PFV  149 
 
135  134 319 230 
Total 351  364 312 634 403 
 
The beginning of the active form production period in Uliyana’s data ushered in a growing 
number of verbs from all five productive classes (especially the 1st and the 5th classes) by new 
verbs which affects the acquisition of the morphological rules. I found one instance of 
overgeneralization: the 1 SG PRES tense form of the verb from unproductive class was derived in 
accordance with the rules of 1st class verbs: my-t’ –> my[j-u] instead of mo[j-u] ‘to wash’). I 
assume that this as an evidence of active application of the acquired rule. Moreover, during this 
period, the number of aspectual pairs increased (Table 26), and the manner of aspectual pair 
formation varies, for instance, the verb ‘to wash’ has three forms: myt’ –> s-myt’ (perfectivation) 
–> smy-va-t’ (secondary imperfectivation). In addition, the number of synonyms increased, too 
(myt’ – chistit’ – stirat’ ‘to wash/clean’; sest’ – pisest’ ‘to sit’). Instances of overgeneralization in 
verbal form formation, the appearance of aspectual pairs, and synonyms were also observed by 
Gagarina in her corpus during this stage. 
 
Table 26. The aspectual pairs used by Uliyana during the form production stage. 
Age IMP Verb Form PFV Verb Form 
26;14 prjatat' ‘to hide’ IPR sprjatat' IPR|1 PL FUT 
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snimat' ‘to put off’ INF snjat' PST FEM 
 
myt' ‘to wash’ INF|1 SG PRES| PST FEM smyt' PST FEM 
 
smyvat' ‘to wash’ INF smyt' PST FEM 
28;2 idti ‘to go’ 1 SG PRES| 3 SG PRES ujti PST PL 
 
pit' ‘to drink’ INF popit' INF 
 
rvat' ‘to tear’ INF| 1 SG PRES sorvat' INF 
 
stavit' ‘to put’ PST FEM postavit' PST FEM 
 
vybrasyvat' ‘to throw’ INF vybrosit' IPR 
 
II. The verbal forms and their functions 
Uliyana used finite forms in contextually correct way as in the previous period. However, 
this stage is marked by the presence of erroneous use of finite and infinitival forms as well as in 
the choice of aspect. It shows that Uliyana started to use self-constructed structures. I found 
instances where 3rd person form appeared in the context of the 1st person and vice versa 
(Limon'=remont d'elaju=*delaju/delaet Ulja ‘Ulya makes.1 SG PRES repairs’ (28;02)) and the 
use of infinitive instead of finite form (At'y=smotri, myt'=*myt’/moet Uja=Ulja! ‘Look, Ulja is 
washing.INF! (26;14)). There were instances of erroneous number agreement between the S and 
V (Unjo=u nejo juchki=ruchki amaica=*lomaetsja/lomajutsja ‘Her hands break.3 SG PRES’ 
(28;02)). And I found instances of incorrectly chosen aspectual and tense form of the verb (27). 
 
(27) Uliyana (26;14) 
 %com: the mother and the child are sitting in the car driving on their way home 
>*MOT: Ulja katalas' na poezde s papoj. 
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%eng: Ulja was riding on the train with the father. 
*CHI: ana=ona chira=vchera edit=*edet/ezdila. 
%eng: she was riding.3 SG PRES (the train) yesterday. 
 
Table 27 shows that at this stage in Uliyana’s as well as in her MR peers’ verbal paradigm, 
the tight connection between the aspect and tense weakens. Thus, the IMP verbs were regularly 
used by Uliyana in the past and future tenses, the PFV verbs – in the future tense. Moreover, the 
past and future tenses begin to designate the situations remote from the moment of speech, and as 
it was shown in the example above, Uliyana began regularly use the adverbial modifiers that help 
her to break away from the moment of speech time-point. We also can see that although not entire 
system of finite forms is present, the present tense of IMP verbs represented by all three personal 
forms in SG, as well as in PL, forms. This period is also marked by the frequent use of analytical 
forms of future tense (byt’ ‘to be’+ infinitive) and structures with modal verbs (hotet’ ‘want’ + 
infinitive; mozhno ‘might’+ infinitve).  
 





IMP PST PRES FUT PST PRES FUT 
 + +14 + + +  
  1 2 3 1 2 3  1 2 3 1 2 3 
                                                 
14 The most constant and frequent forms are in bold. 
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SG + + + + +  + + + + +    
PL + + + +    + +  +    
PFV  PST  FUT PST  FUT 
 +  + +  + 
   1 2 3   1 2 3 
SG +  +  + +  +  + 
PL +  +  + +  +   
 
III.      Utterances with verbs  
The main feature of this period is that Uliyana started to use prepositions, thus, the 
complexity of the utterance increased. The longest sentence includes three noun phrases with the 
thematic relations of agent, theme, and recipient (Ja papi=pape adala=otdala aboulku=futbolku 
‘I gave the dad a T-shirt’ (28;2)). 
 In sum, this period is characterized by the active production of verb forms based on the 
rules Uliyana begun to acquire. The conventionally formed verbal forms were mostly 
conventionally used in appropriate context. Uliyana’s use of IMP verbs in past, present, and future 
tenses and PFV verbs in past and future tenses tells us that differentiation of temporal meaning of 
IMP and PFV verbs begin to shape.  However, a few instances of erroneously used finite and 
infinitival forms, as well as in choice of aspect, demonstrate that this system is not fully mastered. 
Moreover, the absent slots of 2nd person form in future tense in SG and in PL forms tells us that 
the system is not complete. The comparison of Uliyana’s performance with the MR children 
revealed striking similarity between them in the shape of verbal vocabulary and its use. However, 
she was more advanced in the production of verbal forms than her MR peers.  
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5.3.3  Period 3: Acquisition of the system and norm (marginal grammatical rules) 
 The fourth period is the longest one. I define the time boundary from the day when Uliyana 
was 29;9 until the last recording when she turned 35;27. However, this does not mean that the 
period of acquisition of the system and grammatical rules is completed.  
 
I. The verbal lexicon  
During this period, Uliyana’s verbal vocabulary increased from 151 (29;9) up to 303 verbs 
(35;27)15 (see Table C2, Appendix C). The number of PFV verbs slightly exceeds the number of 
IMP verbs (156 vs. 147). Among all 303 verbs I found 54 aspectual pairs16 derived mostly via 
prefixation and suffixation and there were a few pairs derived via suppletion and conjugation. The 
increasing number of verbs from five productive classes affects the formation of verbs from 
unproductive classes. Two instances of overgeneralization were found (zalaz’-u (=zalazhu) 
(33;26) in accordance with the fifth-class rule; poprobyvaj-ish’ (=poprobuesh’) (34;30) in 
accordance with the first-class rule)17.      
Table 28 shows that Uliyana’s MLU and the average use of verbs per sentence are within 
the range of her peers. However, the number of verbs produced during the hour is significantly 
lower, she did not pass over the value of 200 verbs per hour in the analyzed hours.  
 
                                                 
15 The Gagarina’s corpus comprises 538 (Liza), 577 (Vanja), 607 (Vitja), 213 (Roma), and 583 (Katja) verbs. Since 
there is a great variability in the length of recordings, as well as in the periods of data collection for each participant, 
I cannot compare the verbal vocabulary of my participant with the participants in the Gagarina’s study. 
16 Again, I cannot assess whether this number is great or within the normal bounds, since there is no data available. 
Gagarina just mentioned that the aspectual pairs are infrequent in the input as well as in output.  
17 There are no statistical data on the number of instances of overgeneralization in Russian monolingual children to 
compare with.  
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Table 28. HR bilingual and MR children estimates during the fourth stage. 
















MLU 2.14 – 3.49 3.37 – 4.47 2.18 – 3.95 2.86 – 4.77 3.26 – 4.08 
# of verb 
tokens  






0.33 – 0.62  
 
 
0.58 – 0.94 
 
0.37 – 0.68 
 
0.27 – 0.51 
 
0.51 – 0.68 
 
II. The verbal forms and their functions  
During this period, Uliyana’s verb system is organized and expand to more target-like 
system19. Table 29 shows that Uliyana freely operates with the IMP and PFV verbs’ paradigms. 
The only empty slots are 2nd and 3rd person plural forms in future tense of the IMP verbs.  
 
Table 29. The IMP and PFV forms with the tense marking (target-like system). 
IMP PST PRES FUT 
                                                 
18 Though Gagarina followed the language development of her participants up to 4;00 years, I consider the data only 
up to 3;00 years. 
19 Since there is no precise data on what forms were actually produced by the children in Gagarina’s corpus, I will 
present only Uliyana’s system. 
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 SG + + + 
 PL +  1 2 3  1 2 3 
  SG + + + SG + + + 
  PL + + + PL +   
PFV PST  FUT 
 SG +  + 
 PL +      1 2 3 
      SG + + + 
      PL + + + 
 
 Well-established adult-like system of the IMP and PFV verb’s paradigm and the presence 
of all three personal forms in singular and plural forms allows Uliyana to use finite forms 
contextually appropriate. However, Uliyana makes mistakes in choice of the contextually 
appropriate aspect of the verb, IMP instead of PFV in the meaning of the completed action (28), 
and PFV verb instead of IMP (29). 
 
(28) Uliyana (34;30) 
 %com:  the child observes the builders lowering a billboard 
 *CHI: a cho=chto ani=oni spuskali=*spuskali/spustili kartinku vnis=vniz? 
 %eng: why did they put.IMP PST PL down the picture? 
 
(29) Uliyana (35;27) 
 %com: the child tries to drive away a fly 
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 *CHI: uleti=*uleti/uletaj, muha! 
 %eng: fly.PFV IPR away, fly! 
 
 Although Uliyana knows the aspectual pairs of verbs presented in the data below, I found 
six instances of the use of the analytical forms of IMP verbs in the context when it would be more 
appropriate to use PFV verb (30). The frequent use of the analytical form leads Uliyana to the 
erroneous application of this rule to the PFV verbs, one instance (31). 
 
(30)  Uliyana (30;6):   ja budu ehat’ (=poedu) ‘I will go.IMP’ 
     ja budu sadit’sja (=sjadu) ‘I will sit.IMP’ 
     ja budu slalit’=slazit’ (=slezu) ‘I will climbed.IMP down’ 
         Uliyana (31;4):  mam, ona budet padat’ (=upadjot) ‘mom, it will fall.IMP’ 
davaj, ja ty budesh’ taskat’ (=potashchesh’ menja) ‘you carry.IMP 
me’ 
(31)  Uliyana (32;1):  ja *budu pozvonit’ (=pozvonju) ‘I will call.PFV’ 
 
 Since there is no data on the frequency of erroneous choice of aspectual verbs in the 
production data of HR and MR children, I can only speculate that these instances are the sign of 
active acquisition of the verbal categories and grammatical rules.  
 
II.      Utterances with verbs  
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During this period, Uliyana actively uses simple sentences with many components as well 
as conjunctionless subordinate clauses (32) and compound sentences with coordinate (33) and 
subordinate conjunctions (34). 
 
(32)  Uliyana (35;27):  
uzhe zima, uzhe sneg idjot, nuzhno nadet’ kurtku. 
‘It is already winter, it is snowing, one needs to put on coat’ 
(33)  Uliyana (32;28):  
ty budesh’ nogti krasit’, a ja budu glazkami smotret’. 
 ‘You will paint your nails, and I will watch with my eyes’ 
(34)  Uliyana (31;4):  
a kogda ja hodila (k) snegurochke Mashe, da, ja tam tancevala. 
 ‘When I went to snegurochka Masha, yes, I had danced over there’ 
 
 In sum, the fourth period is characterized by the further expansion of the grammatical 
system that started to develop during the active form production stage. The analysis of last 8 
months revealed that Uliyana is incredibly fast in learning the verbal categories despite the 
relatively small verbal vocabulary. By the end of the project, she demonstrated knowledge of the 
person and number categories, she freely operated with IMP and PFV verbal paradigm. Her 
production data shows that this fast learning of the forms was accompanied by the fast learning of 
the function of these forms and the context of their use. Her verbal vocabulary contained 54 
aspectual pairs, thus, the formation of the verb aspect itself is not difficult matter for her. However, 
infrequent erroneous choice of the appropriate verbal aspect indicate that the function of the 
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aspectual category is still on the way of mastering and modulating. The comparison of our HR 
results with the Gagarina’s data revealed that despite the relatively small verbal vocabulary, 
Uliyana follows the typical developmental path of the acquisition of the grammatical categories in 
the Russian verbal system, and by the age of 3 years, she looks close to her monolingual peers. 
 
5.3.4  The quantitative comparison of input and output 
 
The goal of this section is twofold: first, to reveal the quantitative similarities and 
differences between input and Uliyana’s output in four domains: a) the number of utterances 
containing verbs, b) the proportion of the IMP and PFV verbs, c) the distribution of the infinitival, 
imperative, and finite forms, and d) the distribution of the 1st, 2nd, and 3rd person; and second, to 
compare the obtained results with MR normative data provided by Gagarina (2008). 
  
The number of utterances containing verbs. Figure 18 shows the proportional relationship 
between the number of utterances containing verbs and all produced and considered for analysis 
utterances in the input, as well as in Uliyana’s output. During the period of a year, the number of 
utterances containing verbs in the CDS fluctuates between 51% and 72%. The number of 
utterances containing verbs in Uliyana’s speech is growing throughout the year approaching the 
values of the adults’ speech. If during the period between the form reproduction and active form 
production (24;8 – 25;16) verbal sentences ranged between 13% an 26% values, the period of 
active form production (26;14 – 28;2) is characterized by the significant growth of these values 
from 35% to 39%. During the last described period of the acquisition of the system and the rules 
(29;9 – 35;27), the number of verbal sentences varied between 25% and 46%.   
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Figure 18. The number of utterances containing verbs out of produced utterances in Uliyana’s 
input and output. 
 
Interestingly, our results significantly differ from the MR normative data. According to the 
Gagarina’s analysis, the adults’ CDS of three MR children (Liza, Vanja, Vitja) is characterized by 
a strong uniformity, that is, the number of utterances containing verbs is held at the level of 20% 
and across two years this value never approaches even 25%. She did not include into analysis the 
bilingual Russian-German girl, Katja, and her caregivers’ speech. It is worth to notice that the 
feature of the Katja’s caregivers’ speech is characterized by the considerable number of verbal 
sentences as well. These values are strikingly close to my results (see the comparative Table 30). 
For example, Uliyana’s input corpus contains 4,894 verb tokens and 4,978 utterances. Compare: 
Katja’s input comprises 6,580 verbs and 6,832 utterances. It seems that there is some peculiarity 
in Russian language use in multilingual environment that should explain the presence of such a 
considerable number of verbal sentences.   
   Other interesting finding comes from the comparison of the output. During the form 

















































































5% and 20%. This value steadily grows during the active form production stage, from 15% to 21%. 
Starting form the range of 16% – 27% at the beginning of the third period, these values converge 
at the age of 4 years on the point of 20% characterized for the normative value of adult’s speech. 
I can hypothesize that such a frequent appearance of verb forms in Uliyana’s input somehow 
affected the fast speed with which she learned how to produce and how to use them in appropriate 
contexts.  
Table 30. Input and output: the grand totals. 
 HR bilinguals Russian monolinguals20 
 Uliyana 
(24 – 35 
months) 
Katja 
(24 – 36 
months) 
Liza 
(24 – 36 
months) 
Vitja 
(24 – 36 
months) 
Input     
Verb types  4,894 6,580 4,037 6,107 





2.84 – 4.30 
 
4.16 – 6.01 
 
2.97 – 7.95 
 
4.06 – 6.83 
Output     
Verb types 1,794 3,196 1,893 2,121 
Utterances 4,552 4,274 4,162 4,455 
The MLU range 1.18 – 3.27 2.50 – 4.47 1.68 – 3.95 1.65 – 4.07 
 
                                                 
20 I did not include the data for Vanja, since the length of recordings varied significantly. 
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 The proportion of the IMP and PFV verbs. Figure 19 shows the proportion of the IMP and 
PFV verbs in the input and Uliyana’s output. Uliyana’s input and her output both characterized by 
the prevalence of the IMP verbs use. The average value of the use of IMP verbs in adults’ CDS is 
62% and Uliyana’s average value is close to the input, but it is slightly higher, 64%. Almost 
equivalent results were reported by Gagarina. The comparison to the monolingual data did not 
reveal to us any significant differences. The range of the average values of IMP verb use in the 
MR input is between 50% and 62% that is reflected in the children’s output, the range of the 










Figure 19. The proportion of the IMP and PFV verbs (Uliyana’s corpus). 
 
 The distribution of the INF, IPR, and finite forms. Figure 20 presents the distribution of the 
infinitive, imperative, and finite forms in the input and Uliyana’s output. Uliyana’s input is 
characterized by the equal distribution of the infinitive and past tense forms (the average 18%), 
and almost equal distribution of the imperative forms (the average 30%) and present and future 
tense forms (the average 34%). Uliyana’s output shows resembling distribution. The infinitive and 
past forms take equally 19% out of all forms each, imperative accounts for 20% of the verb forms 










Figure 20. The distribution of the infinitival, imperative, and finite forms (Uliyana’s corpus). 
 
 The MR input of three children is characterized by that almost half of all forms comprises 
the finite present and future tense forms and one quarter accounted for past tense forms. The use 
of infinitive forms varies between 11% and 20%. The same variation is found in the use of 
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of verbal forms are traced. The use of infinitive comprises almost half of the used forms during 
the initial stages after which finite forms start to take place with different variation (Table 31).  
 The distribution of the 1st, 2nd, and 3rd person. Figure 21 presents the distribution of the 1st, 
2nd, and 3rd person forms. As can be seen, the total number of personal forms in Uliyana’s input 
fluctuates within 25 – 65% out of all verb forms, and the average values show that all three forms 
distributed almost equally (1st person forms account for 13%, 2nd person forms – 12%, and 3rd 
person forms – 14%). Uliyana’s output demonstrates the presence of 3rd person form (the majority) 
and 1st person forms (the minority) during the yearly recordings. Forms of the 2nd person start to 
be used with various values from 0 to 20%. The average number of personal forms in input and 
output demonstrate that Uliyana uses more personal forms (about 45%) than her caregivers (about 
39%). While the average use of 1st and 3rd person forms are distributed equally, that is, 20% each, 















Figure 21. The distribution of the 1st, 2nd, and 3rd person forms (Uliyana’s corpus). 
 
 The comparison with the MR norms revealed that during one year of her life, Uliyana had 
heard less personal forms than her MR peers. While the range of all personal forms in the input of 
MR children ranged between 34 – 59%, the average values in Uliyana’s input were almost 45%. 
The MR children’s output looks differently, too. First, it reflects the developmental stages in the 
acquisition and use of the personal forms, that is, 3rd person forms were used most of all during 
the initial stages, then the 1st person forms start to appear. The 2nd person forms were in minority 
in use of all children (Table 31). 
 Table 31 summarize the results of the comparative analysis. 
 
Table 31. Quantitative characteristics of HR and MR input and output. 
 Uliyana Monolingual 
Domain of interest input output input output 





























11 – 20% 
10 – 30% 
34 – 47% 
22 – 30% 
 
14 – 25% 
5 – 23% 
30 – 50% 














8 – 13% 
11 – 15% 
18 – 24% 
 
10 – 13% 
1 – 2% 
18 – 24% 
 
 In sum, the quantitative analysis of the input and Uliyana’s output in the four domains and 
the comparison with the monolingual data revealed to us differences in HR and MR patterns of 
verb forms use. HR input is characterized by the presence of great amount of utterances containing 
verbs (more than 50%), while in MR input verbal sentences accounted for only 20% of all 
utterances. The use of verbal sentences is the domain that shows striking interrelation between 
input and output. By four, MR children’s verbal sentences use converge on the 20%-point 
characteristic to the adult CDS. HR girl Uliyana, by three, was on her way upwards to meet the 
HR adult CDS value. The distribution of the IMP and PFV verbs did not show any significant 
differences. HR input and output looked like MR. The distribution of the nonfinite and finite forms 
demonstrated preferences on the speaker level. For example, it is the imperative form that was 
used very frequently in HL input. The comparative analysis revealed to us that it is the past tense 
form that used less frequently in HR input and output while other forms were within the range of 
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MR values. Interesting results showed the analysis of the distribution of the personal forms and 
probably less evidence for interdependence between input and output. In comparison to MR input, 
HR contained less 3rd person forms while 1st and 2nd person forms were within the MR range. Most 
interesting results showed output data. While MR output clearly demonstrate the developmental 
stages in the acquisition of the category of person in the sequence 3 -> 1 -> 2, HR output did not 
demonstrate such a smooth and flowing trend. 
 
5.4  Conclusions  
 
In Chapter 3 I inquired of such factors as quantity and quality of linguistic input and their 
effect on the child bilingual language development in vocabulary and grammar development. The 
results of longitudinal analysis showed that the rate of development of the child’s two languages 
reflected Uliyana’s relative amount of language exposure. She was more advanced in HR which 
was the dominant language in the family (74% – 86%) then in English. Despite the small amount 
of English (less than 5%), the effect of the presence of the second language in the input was found: 
there was a slight delay in vocabulary and grammar development in the child’s two languages (at 
the age of 2 years, Uliyana’s scores for two languages were below the norm). However, at the age 
of 3 years scores for both domains in two languages increased as an evidence of acquisition of the 
system of two languages (she was within the norm in the Russian language and even outperformed 
her MR peers when vocabularies of both languages were considered).  
In Chapter 4, I described the implementation of the modern technology (LENATM) in the 
creation of dense naturalistic speech corpus. The initial test of the system in bilingual Russian-
English environment showed that I can rely on the automatic system for quantitative analysis of 
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day-long recordings. The dense corpus collected with the LENA help allowed me to describe the 
language use in the family and to see the actual distribution of languages in the home environment 
and the features of parental language use in the CDS. The analysis of chosen hours demonstrates 
that at least home environment can hardly be considered as bilingual. I found unpredictable 
variation in language use in the family. However, the child’s English vocabulary grows tells us 
that there should be a substantial amount of input triggering its acquisition. In the transcripts, I 
found that Uliyana is able to construct English phrases and sentences using determiners, 
conjunctions, and question words, while in the questionnaire, these parts of speech were not 
checked off. These results demonstrate the importance of undertaking the composite approach in 
examination of bilingual environment the child is living in and the child’s bilingual development. 
In Chapter 5, I tested the HL reduced input hypothesis examining the acquisition of the 
Russian verb categories inquiring of input and output patterns of verbal forms use. It was found 
that despite the hypothesized reduced amount of HL Russian, Uliyana follows the developmental 
path of typical monolinguals Russian children, even though she started with a slight delay. The 
comparison with the MR children revealed striking similarities in the developmental path of the 
acquisition of the grammatical categories in the Russian verbal system. By 3 years, Uliyana is very 
close to MR peers in operating the verbal paradigm.  
Quantitative analysis of the input and Uliyana’s output in the four domains and the 
comparison with the MR data revealed differences in HR and MR patterns of verb forms use. HR 
input is characterized by the presence of great amount of utterances containing verbs (more than 
50%), while in MR input verbal sentences accounted for only 20% of all utterances. The use of 
verbal sentences and IMP aspect are the domains that show striking interrelation between input 
and output. By three, Uliyana was on the way upwards to meet the HR input values in the number 
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of verbal sentences and the distribution of IMP verbs was clearly reflected. Other domains, such 
as distribution of finite and nonfinite form and person did not show strong interdependence 
demonstrating the speaker-preference factor. This analysis has also allowed us to see that there 
were no smooth and flowing trend in the acquisition of verbal categories as MR output showed.  
 
5.5  Further directions 
 
Linguistic input is critical for language acquisition in general (Grüter & Paradis, 2015; 
Oller, 2010) and for HL acquisition in particular (Montrul, 2016). The employment of the recent 
technology, the Language ENvironment Analysis System (LENATM), allowed me to collect dense 
speech corpus –12-hour weekly samples of heritage speakers, adults and child, in naturalistic 
environment for 1 year that resulted in the first longitudinal bilingual HL Russian-American 
English corpus of adults’ CDS and child’s speech. The analysis of this corpus helps me to answer 
the following questions that I have posited in this thesis:  
1. What role does the quantity and quality of the linguistic input play in the child’s 
acquisition of Russian as a heritage language?  
2. Can we find evidence for the reduced language that undergoes attrition in the child’s 
input and how it affects the child acquisition?  
3. How does the bilingual environment affect the child’s lexical and grammar development 
in her heritage language, Russian? 
However, to find evidence and answer the questions I need to expand the corpus by adding 
more heritage Russian-English participants. Data collection with two additional LENA devices is 
currently underway. I record a simultaneous bilingual 8-month-old child, Sasha, and an 
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imbalanced bilingual 2-year-old child, Jenna. Having three children will allow me to increase 
representativeness of my research and generalize my results. Of course, the data from three 
children are still not enough but it is a good start toward providing empirical evidence of reduced 











Appendix A: CDI-Eng Monolingual Data (Fenson et al., 2007) 
Table A1. Fitted percentile scores for Words Understood (CDI-I) – both sexes combined 
%lle 
rank 
Age (in months) 
8 9 10 11 12 13 14 15 16 17 18 
99 276 310 338 357 371 380 386 390 393 394 395 
95 122 151 182 213 244 273 299 320 338 353 364 
90 81 106 134 166 199 233 264 292 316 336 352 
85 65 85 109 137 168 201 233 264 292 315 335 
80 52 70 91 117 146 178 212 244 275 301 323 
75 45 60 79 103 131 162 196 229 261 289 314 
70 37 50 68 90 116 147 180 214 248 279 305 
65 32 44 60 79 103 132 164 197 231 263 292 
60 28 39 53 70 93 119 150 183 217 250 280 
55 24 33 45 61 81 106 136 169 203 238 270 
50 21 29 40 55 74 97 126 158 192 227 260 
45 18 25 35 48 66 88 116 148 183 219 254 
40 16 22 31 43 59 80 106 137 171 207 243 
35 13 19 27 38 53 72 96 125 159 195 231 
30 12 17 24 33 46 63 85 111 142 177 213 
25 11 15 21 29 40 55 74 98 127 159 194 
20 10 13 19 26 35 48 65 85 111 140 172 
15 7 10 15 21 29 40 54 73 97 125 157 
10 5 7 10 15 21 30 41 57 77 103 133 
5 2 4 5 8 12 18 26 38 54 76 104 
(Fenson et al., 2007) 
 
Table A2. Fitted percentile scores for Words Produced (CDI-I) – both sexes combined. 
%lle 
rank 
Age (in months) 
8 9 10 11 12 13 14 15 16 17 18 
99 16 26 44 72 111 160 216 268 312 344 365 
95 7 11 18 28 43 65 96 135 180 227 271 
90 5 8 12 19 29 44 66 95 132 176 221 
85 4 6 9 14 21 32 47 70 99 136 179 
80 3 5 7 11 18 27 40 59 84 117 156 
75 2 4 6 9 14 21 32 48 71 100 137 
70 2 3 5 7 11 18 27 41 60 86 120 
65 2 3 4 6 10 15 23 35 52 75 107 
60 1 2 3 4 7 12 19 30 47 72 105 
55 1 2 2 4 6 10 15 24 37 67 96 
50 0 0 1 2 3 6 11 20 37 64 94 
131 
45 0 0 1 1 3 5 10 19 35 62 80 
40 0 0 0 1 1 3 7 14 31 60 71 
35 0 0 0 0 1 2 5 12 26 54 70 
30 0 0 0 0 1 2 4 10 20 42 66 
25 0 0 0 0 0 1 3 7 16 35 59 
20 0 0 0 0 0 1 2 6 13 30 56 
15 0 0 0 0 0 1 1 3 8 20 42 
10 0 0 0 0 0 0 1 2 4 10 18 
5 0 0 0 0 0 0 0 0 0 1 1 
(Fenson et al., 2007) 
 
Table A3. Fitted percentile scores for Words Produced (CDI-II) – both sexes combined. 
%lle 
rank 
Age (in months) 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
99 372 436 494 543 581 610 632 647 658 665 670 674 676 678 679 
95 253 303 354 404 452 496 533 565 591 612 629 642 651 659 665 
90 179 221 268 318 368 418 464 506 542 572 597 616 632 644 653 
85 145 182 224 270 319 369 418 464 505 541 571 595 615 631 643 
80 124 156 194 236 282 331 380 427 471 510 545 573 597 616 631 
75 108 136 170 209 252 299 347 395 441 484 521 553 580 602 620 
70 94 119 149 184 224 268 314 362 409 453 493 529 559 585 606 
65 83 105 132 164 201 242 287 333 380 426 468 506 540 568 592 
60 72 92 116 145 178 217 259 304 351 397 441 482 518 550 576 
55 61 78 99 125 156 192 233 277 324 371 418 461 500 535 564 
50 52 67 86 109 137 171 209 251 297 344 391 437 478 516 548 
45 43 55 72 92 117 147 183 223 268 315 363 411 455 496 532 
40 37 48 62 80 102 128 160 198 239 285 332 380 426 469 508 
35 32 41 54 69 88 111 139 172 210 252 297 343 390 435 476 
30 26 34 44 57 73 92 117 146 180 218 261 306 353 399 443 
25 22 29 37 48 62 79 100 126 156 191 231 275 320 367 412 
20 19 25 32 41 53 67 84 105 131 161 195 233 275 318 363 
15 14 19 24 31 40 51 66 83 104 130 161 195 234 277 321 
10 10 13 17 22 29 37 48 61 77 98 122 151 184 222 263 
5 7 9 11 14 18 23 29 36 45 56 70 87 107 130 158 
(Fenson et al., 2007) 
 
Table A4. CDI-III fitted percentile values for Vocabulary Checklist – both sexes combined. 
 
%lle rank 
Age (in months) 
30 – 31  32 – 33  34 – 35  36 – 37  
99 95 98 99 100 
132 
95 91 94 96 98 
90 88 92 94 96 
85 86 90 93 95 
80 82 87 91 94 
75 78 84 89 92 
70 74 81 87 91 
65 69 78 86 91 
60 65 75 83 89 
55 62 71 81 88 
50 59 70 79 86 
45 54 65 75 83 
40 49 61 72 81 
35 46 58 69 79 
30 43 55 66 76 
25 38 50 62 73 
20 32 44 57 69 
15 25 37 50 64 
10 17 28 43 59 
5 10 18 29 45 
(Fenson et al., 2007) 
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Appendix B: CDI-Rus Monolingual Data (Eliseeva et al., 2017) 
Table B1. Number of children by age and sex in the norming sample (CDI-Rus: W&G). 
 
Age in months 
Sample 
Girls (n) Boys (n) 
8 25 34 
9 21 21 
10 28 35 
11 27 44 
12 37 39 
13 34 39 
14 43 36 
15 39 42 
16 37 43 
17 36 44 
18 24 39 
Total 351 416 
Key: n = number 
(Eliseeva et al., 2017) 
 
Table B2. Percentage of children with affirmative responses in First Signs of Understanding (CDI-
Rus: W&G). 
 Respond when name is 
called 
Respond to “no no” React to “Where is 
mommy/daddy?” 
Age Girls Boys Girls Boys Girls Boys 
8 100.0 100.0 92.0 88.2 92.0 82.4 
9 100.0 100.0 85.7 95.2 95.2 90.5 
10 100.0 100.0 96.4 100.0 96.4 94.3 
11 100.0 100.0 100.0 100.0 96.3 93.2 
12 100.0 100.0 97.3 97.4 100.0 94.9 
13 97.1 100.0 94.1 100.0 94.1 92.3 
14 93.0 100.0 93.0 100.0 93.0 100.0 
15 97.4 100.0 97.4 100.0 94.9 100.0 
16 100.0 100.0 97.4 97.7 97.4 100.0 
17 97.2 97.7 94.4 86.4 100.0 97.7 
  18 100.0 100.0 95.8 100.0 100.0 100.0 
(Eliseeva et al., 2017) 
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Table B3. Percentage of children by age and sex for Phrases Understood (CDI-Rus: W&G). 
 Girls Boys 
% 50 
(Norm) 
85  90  95  50 
(Norm) 
85  90  95  
Age 
8 10 5 5 4 11 5 5 3 
9 12 6 6 4 13 7 6 4 
10 14 8 7 6 14 8 7 5 
11 15 10 9 7 16 9 8 6 
12 17 11 10 8 17 11 10 8 
13 19 13 12 10 18 12 11 9 
14 20 15 14 11 20 14 13 11 
15 22 17 16 13 21 16 15 13 
16 23 19 18 15 22 17 16 15 
17 24 20 19 17 23 19 18 16 
18 24 22 21 18 23 20 19 18 
(Eliseeva et al., 2017) 
 
Table B4. Percentage of children with affirmative (sometimes and often) responses for Imitation 
and Labeling in Starting to Talk section (CDI-Rus: W&G). 
 Imitation Labeling 
Age Girls Boys Girls Boys 
8 43.8 38.1 17.2 14.6 
9 45.9 40.1 23.6 20.6 
10 48.0 42.2 30.0 26.5 
11 50.0 44.3 36.4 32.5 
12 52.1 46.4 42.8 38.4 
13 54.2 48.4 49.2 44.4 
14 56.3 50.5 55.6 50.4 
15 58.4 52.6 62.0 56.3 
16 60.5 54.7 68.3 62.3 
17 62.6 56.7 74.7 68.2 
18 64.7 58.8 81.1 74.2 
(Eliseeva et al., 2017) 
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Table B5. Percentage of children by age and sex for Words Understood (CDI-Rus: W&G). 
 Girls Boys 
% 50 
(Norm) 
85 90 95 50 
(Norm) 
85 90 95 
Age 
8 39 8 4 3 46 13 10 3 
9 51 11 6 4 57 18 13 5 
10 65 16 9 6 71 24 18 7 
11 83 22 14 8 87 32 24 11 
12 103 32 20 12 106 42 32 15 
13 127 44 29 17 127 54 42 22 
14 153 61 42 25 150 70 55 31 
15 180 83 59 35 174 89 72 44 
16 209 110 82 49 199 112 91 61 
17 236 141 111 68 224 137 114 84 
18 263 176 145 91 248 165 141 111 
(Eliseeva et al., 2017) 
 
Table B6. Percentage of children by age and sex for Words Produced (CDI-Rus: W&G). 
 Girls Boys 
% 50 
(Norm) 
85 90 95 50 
(Norm) 
85 90 95 
Age 
8 1 0 0 0 1 0 0 0 
9 1 0 0 0 1 0 0 0 
10 1 0 0 0 1 0 0 0 
11 2 0 0 0 2 0 0 0 
12 3 0 0 0 3 0 0 0 
13 5 1 1 0 4 0 0 0 
14 7 1 1 0 6 1 0 0 
15 11 2 1 1 9 1 0 0 
16 16 4 2 1 13 2 1 0 
17 23 6 4 1 19 4 1 0 
18 34 10 6 2 27 6 1 0 
(Eliseeva et al., 2017) 
 
Table B7. Percentage of children with Total Gestures (CDI-Rus: W&G). 
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 Girls Boys 
% 50 
(Norm) 
85 90 95 50 
(Norm) 
85 90 95 
Age 
8 10 4 3 1 8 4 3 1 
9 13 5 4 1 10 5 4 2 
10 16 7 5 2 13 7 6 2 
11 19 10 7 3 16 9 7 4 
12 23 13 10 5 20 11 10 5 
13 28 17 13 8 24 14 13 7 
14 32 21 18 12 28 18 16 11 
15 36 26 22 17 33 22 20 14 
16 41 31 28 24 37 26 24 19 
17 44 36 33 31 41 31 29 25 
18 48 41 39 38 45 35 34 31 
(Eliseeva et al., 2017) 
 
Table B8. Number of children by age and sex in the norming sample (CDI-Rus: W&S). 
 
Age in months 
Sample 
Girls (n) Boys (n) 
18 24 18 
19 22 19 
20 18 27 
21 22 21 
22 29 22 
23 37 19 
24 28 33 
25 39 27 
26 26 26 
27 37 23 
28 28 32 
29 30 28 
30 42 35 
31 32 29 
32 29 26 
33 27 28 
34 31 27 
35 22 25 
36 27 22 
Total 550 487 
Key: n = number 
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(Eliseeva et al., 2017) 
 
Table B9. Percentage of children by age and sex for Words Produced (CDI-Rus: W&S). 
 Girls Boys 
% 50 
(Norm) 
85 90 95 50 
(Norm) 
85 90 95 
Age 
18 75 13 9 4 34 5 3 2 
19 94 17 12 6 44 6 5 3 
20 117 22 15 8 58 9 6 4 
21 144 29 20 10 75 12 8 5 
22 176 37 26 13 96 16 11 7 
23 212 48 34 18 123 21 15 9 
24 252 61 44 24 155 29 20 12 
25 295 78 57 31 192 38 27 16 
26 339 100 74 41 234 51 36 21 
27 384 125 94 54 280 67 48 28 
28 427 156 119 70 329 88 63 37 
29 468 191 149 91 379 114 82 49 
30 505 231 184 116 427 147 106 63 
31 538 274 224 147 472 185 136 82 
32 567 321 268 184 513 230 172 106 
33 591 368 315 226 548 279 213 135 
34 612 414 363 272 578 331 260 169 
35 628 458 411 321 603 383 309 209 
36 642 498 455 372 623 434 361 254 
(Eliseeva et al., 2017) 
 
Table B10. Percentage of Girls with affirmative (sometimes or often) responses for items in the 
section How the Child Uses Words (CDI-Rus: W&S). 
Girls 








18 29.2 58.3 54.2 70.8 
19 50.0 68.2 68.2 72.7 
20 50.0 72.2 55.6 88.9 
21 72.7 72.7 81.8 77.3 
22 62.1 65.5 82.8 89.7 
138 
23 81.1 86.5 94.6 100.0 
24 85.7 85.7 85.7 92.9 
25 82.1 79.5 92.3 97.4 
26 96.2 96.2 96.2 96.2 
27 67.6 91.9 91.9 100.0 
28 85.7 82.1 96.4 100.0 
29 90.0 86.7 100.0 96.7 
30 90.5 92.9 95.2 100.0 
31 96.9 96.9 96.9 100.0 
32 82.8 69.0 96.6 93.1 
33 96.3 100.0 100.0 100.0 
34 100.0 96.8 93.5 96.8 
35 95.5 90.9 100.0 95.5 
36 100.0 81.5 100.0 100.0 
(Eliseeva et al., 2017) 
 
Table B11. Percentage of children with affirmative (not yet and sometimes or often) responses for 
Two or More Word Sentences (CDI-Rus: W&S).  
 Girls Boys 
 
Age 
Not yet Sometimes or 
Often 
Not yet Sometimes or 
Often 
18 62.5 37.5 55.6 44.4 
19 22.7 77.3 63.2 36.8 
20 27.8 72.2 29.6 70.4 
21 27.3 72.7 42.9 57.1 
22 13.8 86.2 22.7 77.3 
23 5.4 94.6 26.3 73.7 
24 7.1 92.9 12.1 87.9 
25 2.6 97.4 3.7 96.3 
26 3.8 96.2 .0 100.0 
27 .0 100.0 13.0 87.0 
28 .0 100.0 3.1 96.9 
29 3.3 96.7 .0 100.0 
30 .0 100.0 2.9 97.1 
31 .0 100.0 .0 100.0 
32 3.4 96.6 .0 100.0 
33 .0 100.0 3.6 96.4 
34 .0 100.0 .0 100.0 
35 .0 100.0 .0 100.0 
36 .0 100.0 .0 100.0 
(Eliseeva et al., 2017) 
139 
 
Table B12. Percentage of children with affirmative answers of the second type for Answering 
Questions (CDI-Rus: W&S). 
 Girls Boys 
% 50 
(Norm) 
85 90 95 50 
(Norm) 
85 90 95 
Age 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 1 0 0 0 0 0 0 0 
21 1 0 0 0 0 0 0 0 
22 1 0 0 0 1 0 0 0 
23 2 0 0 0 1 0 0 0 
24 2 0 0 0 1 0 0 0 
25 3 0 0 0 2 0 0 0 
26 4 1 0 0 3 0 0 0 
27 5 1 1 0 3 0 0 0 
28 5 1 1 0 4 1 0 0 
29 6 2 1 0 5 1 0 0 
30 7 2 1 0 6 1 1 0 
31 7 3 2 0 7 1 1 0 
32 8 4 2 1 8 2 1 0 
33 8 5 2 1 8 2 1 0 
34 8 5 3 1 8 3 1 1 
35 8 6 4 1 8 3 2 1 
36 8 7 4 1 8 4 2 1 
(Eliseeva et al., 2017) 
 
Table B13. Descriptive statistics for Three Longest Sentences. Girls. (CDI-Rus: W&S). 
   Girls     
Age Number 
of Girls 




18 24 1.07 .00 1.66 .34 .0 5.5 
19 22 1.20 .00 1.38 .29 .0 3.3 
20 18 1.77 2.00 1.62 .38 .0 5.0 
21 22 2.46 2.00 2.92 .62 .0 9.0 
22 29 3.12 3.00 2.35 .44 .0 8.0 
23 37 3.85 3.70 1.91 .31 .0 7.5 
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24 28 4.73 4.15 2.69 .51 .0 11.3 
25 39 4.87 5.00 2.35 .38 .0 9.0 
26 26 4.71 5.00 2.91 .57 .0 11.3 
27 37 4.42 4.70 3.25 .53 .0 11.5 
28 28 5.90 5.15 3.04 .58 .0 13.0 
29 30 5.87 6.15 3.18 .58 .0 12.5 
30 42 5.12 5.15 3.50 .54 .0 13.5 
31 32 6.88 6.70 2.91 .51 .0 13.0 
32 29 5.31 5.50 3.77 .70 .0 13.3 
33 27 5.17 5.00 4.30 .83 .0 13.5 
34 31 7.02 7.00 3.71 .67 .0 13.7 
35 22 6.35 7.70 4.32 .92 .0 15.0 
36 27 6.34 7.30 4.40 .85 .0 13.3 
(Eliseeva et al., 2017) 
 
Table B14. Percentage of children with affirmative answers for more complex sentences of the 
pair for How MOST Likely Does Your Child Say (CDI-Rus: W&S). 
 Girls Boys 
% 50 
(Norm) 
85 90 95 50 
(Norm) 
85 90 95 
Age 
18 1 0 0 0 0 0 0 0 
19 1 0 0 0 0 0 0 0 
20 1 0 0 0 0 0 0 0 
21 2 0 0 0 1 0 0 0 
22 2 0 0 0 1 0 0 0 
23 3 0 0 0 1 0 0 0 
24 5 1 0 0 2 0 0 0 
25 6 1 1 0 3 0 0 0 
26 8 1 1 0 5 1 0 0 
27 10 2 1 1 6 1 0 0 
28 12 3 2 1 9 1 1 0 
29 14 4 2 1 11 2 1 0 
30 15 6 3 2 13 2 1 0 
31 17 8 5 2 15 3 1 0 
32 18 10 6 3 16 4 2 0 
33 18 12 8 4 18 5 2 1 
34 19 13 10 5 18 7 3 1 
35 19 15 12 6 19 8 3 1 
36 19 16 14 8 19 10 4 1 
(Eliseeva et al., 2017) 
141 
 
Table B15. Percentage of children with affirmative answers for The Child Starts to Change Form 
of the Word (Nouns and Verbs) (CDI-Rus: W&S). 
 Girls Boys 
% 50 
(Norm) 
85 90 95 50 
(Norm) 
85 90 95 
Age 
18 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 
20 0 0 0 0 0 0 0 0 
21 1 0 0 0 0 0 0 0 
22 1 0 0 0 0 0 0 0 
23 1 0 0 0 1 0 0 0 
24 2 0 0 0 1 0 0 0 
25 2 0 0 0 1 0 0 0 
26 3 1 0 0 2 0 0 0 
27 4 1 0 0 2 0 0 0 
28 5 1 1 0 3 0 0 0 
29 5 1 1 0 4 1 0 0 
30 6 2 1 0 5 1 0 0 
31 7 2 1 0 5 1 0 0 
32 7 3 2 1 6 1 0 0 
33 7 4 2 1 7 1 0 0 
34 7 4 3 1 7 2 1 0 
35 7 5 3 1 7 2 1 0 
36 7 6 4 1 7 2 1 0 
(Eliseeva et al., 2017) 
 
Table B16. Percentage of affirmative answers for The Child Starts to Change Form of the Word 




















18 8.3 8.3 4.2 4.2 .0 .0 .0 
19 22.7 9.1 4.5 4.5 4.5 .0 4.5 
20 16.7 22.2 5.6 .0 5.6 5.6 5.6 
21 40.9 40.9 36.4 31.8 27.3 18.2 4.5 
22 48.3 44.8 24.1 34.5 24.1 34.5 17.2 
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23 64.9 56.8 62.2 43.2 43.2 37.8 21.6 
24 71.4 60.7 64.3 64.3 46.4 67.9 35.7 
25 71.8 64.1 53.8 59.0 48.7 51.3 33.3 
26 76.9 69.2 69.2 61.5 53.8 50.0 38.5 
27 67.6 64.9 56.8 56.8 62.2 56.8 48.6 
28 85.7 82.1 67.9 75.0 60.7 71.4 50.0 
29 90.0 90.0 90.0 76.7 83.3 80.0 70.0 
30 90.5 90.5 81.0 81.0 73.8 81.0 64.3 
31 96.9 93.8 87.5 90.6 87.5 84.4 78.1 
32 83.3 80.0 80.0 83.3 76.7 80.0 66.7 
33 88.9 85.2 85.2 92.6 81.5 85.2 81.5 
34 100.0 96.8 93.5 93.5 93.5 90.3 87.1 
35 90.9 86.4 81.8 90.9 81.8 86.4 68.2 
36 96.3 92.6 92.6 92.6 85.2 88.9 77.8 
(Eliseeva et al., 2017) 
  
143 
Appendix C: American English-heritage Russian Dense Corpus Uliyana 
 
 












































LENA CVC: Daily Velues
(average: 2,749)
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Table C1. Uliyana’s data. 
 
Output 
   
Input 
   
Age Utterances MLU Verbs Aver. V/Utt Utterances MLU Verbs Aver. V/Utt 
24;01 175 1.18 63 0.36 293 3.59 278 0.95 
24;08 242 1.27 56 0.23 247 3.28 237 0.96 
24;11 402 1.19 98 0.24 434 3.76 451 1.04 
24;22 237 1.38 72 0.30 407 3.62 358 0.88 
24;25 159 1.44 47 0.30 117 2.84 98 0.84 
25;07 210 1.42 35 0.17 189 2.89 151 0.80 
25;11 140 1.29 34 0.24 240 4.25 406 1.69 
25;16 204 1.52 59 0.29 358 3.88 345 0.96 
26;14 367 1.76 170 0.46 263 4.28 224 0.85 
28;02 291 2.37 138 0.47 349 4.16 334 0.96 
29;09 283 2.52 113 0.40 215 3.81 215 1.00 
30;06 240 2.35 120 0.50 276 3.51 236 0.86 
31;04 321 2.49 128 0.40 422 4.04 375 0.89 
32;01 313 2.88 194 0.62 356 4.30 374 1.05 
32;28 203 2.14 66 0.33 246 3.21 206 0.84 
33;26 215 2.59 97 0.45 194 3.95 234 1.21 
34;30 330 3.49 190 0.58 270 4.24 263 0.97 
35;27 220 3.27 114 0.52 102 4.26 109 1.07 
Total 4552 
 




Table C2. Uliyana’s verbs. 
                                                 
21 Verbs that occurred only in Uliyana’s speech are in bold. 
 IMP Translation PFV Translation 
1 begat' ‘to run’ chihnut'21 ‘to sneeze’ 
2 bezhat' ‘to run’ dat' ‘to give’ 
3 bit' ‘to beat’ dobezhat' ‘to run up to’ 
4 blestet' ‘to shine’ dostat' ‘to reach’ 
5 bojat'sja ‘to be afraid (of)’ hvatit' ‘to suffice’ 
6 bolet' ‘to be sick’ ispugat'sja ‘to get scared’ 
7 brat' ‘to take’ kinut' ‘to cast’ 
8 brosat' ‘to throw’ kupit' ‘to buy’ 
9 byt' ‘to be’ lech' ‘to lie down’ 
10 chistit' ‘to clean’ mahnut' ‘to swing’ 
11 chitat' ‘to read’ nachat' ‘to start’ 
12 davat'  ‘to give’ nadet' ‘to put on’ 
13 delat' ‘to do’ najti ‘to find’ 
14 derzhat' ‘to hold’ nakazannyj ‘punished’ 
15 derzhat'sja ‘to hold’ nakazat' ‘to punish’ 
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16 dogonjat' ‘to catch up’ nakrashennyj ‘painted’ 
17 dostavat' ‘to reach’ nakrasit' ‘to paint’ 
18 drat'sja ‘to fight’ nakrasit'sja ‘to make up’ 
19 dut' ‘to blow’ nalit' ‘to pour’ 
20 dvigat'sja ‘to move’ namoknut' ‘to get wet’ 
21 dyshat' ‘to breathe’ namokshij ‘wet’ 
22 ehat' ‘to ride’ narisovat' ‘to draw’ 
23 est' ‘to eat’ nasypat' ‘to pour’ 
24 guljat' 'to walk' nauchit' ‘to teach’ 
25 hodit' ‘to walk’ oborzet' ‘to become impudent’ 
26 hotet' ‘to want’ obut' ‘to put on’ 
27 hotet'sja ‘to want’ obut'sja ‘to put on’ 
28 idti ‘to go’ odet' ‘to put on’ 
29 igrat' ‘to play’ odet'sja ‘to get dressed’ 
30 igrat'sja ‘to play’ ostat'sja ‘to stay’ 
31 iskat' ‘to seek’ ostavit' ‘to leave’ 
32 kakat' ‘to defecate’ otdat' ‘to give back’ 
33 kakat'sja ‘to defecate’ otkryt' ‘to open’ 
34 kapat' ‘to drip’ otojti ‘to step aside’ 
35 kashljat' ‘to cough’ otpustit' ‘to let go’ 
36 katat' ‘to drive’ pobedit' ‘to win’ 
37 katat'sja ‘to drive’ pobit' ‘to beat’ 
38 kopat' ‘to dig’ pochinit' ‘to fix’ 
39 kormit' ‘to feed’ pochistit' ‘to clean’ 
40 krasit' ‘to paint’ pochitat' ‘to read’ 
41 krichat' ‘to scream’ podarit' ‘to present’ 
42 krutit' ‘to turn’ podelit' ‘to share’ 
43 krutit'sja ‘to turn’ poderzhat' ‘to hold’ 
44 kruzhit'sja ‘to spin’ podnjat' ‘to lift’ 
45 kudahtat' ‘to cackle’ podsushit'sja ‘to dry’ 
46 kupat'sja ‘to bathe’ podumat' ‘to think’ 
47 kushat' ‘to eat’ poehat' ‘to take a ride’ 
48 lazit' ‘to climb’ poest' ‘to eat’ 
49 lechit' ‘to treat’ pogovorit' ‘to speak’ 
50 lezhat' ‘to lie’ pogret' ‘to warm up’ 
51 lezt' ‘to climb’ poigrat'sja ‘to play’ 
52 lit'sja ‘to stream’ poiskat' ‘to search’ 
53 lizat' ‘to lick’ pojmat' ‘to catch’ 
54 ljubit' ‘to love’ pojti ‘to go’ 
55 lomat' ‘to break’ pokakat' ‘to defecate’ 
56 lomat'sja ‘to break’ pokatat'sja ‘to swing’ 
57 lozhit'sja ‘to lie down’ pokatit'sja ‘to roll’ 
58 meshat' ‘to stir’ pokazat' ‘to show’ 
59 moch' ‘to be able to’ pokrasit' ‘to paint’ 
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60 mokat' ‘to dip’ pokushat' ‘to eat’ 
61 myt' ‘to wash’ poletet' ‘to fly’ 
62 naklonjat'sja ‘to bend’ polezt' ‘to climb’ 
63 nazhimat' ‘to press’ polit' ‘to pour’ 
64 nazyvat'sja ‘to be called’ polozhit' ‘to put’ 
65 nravit'sja ‘to be liked’ poluchit' ‘to receive’ 
66 oblizyvat' ‘to lick’ pomenjat' ‘to exchange’ 
67 obmanyvat' ‘to deceive’ pomerit' ‘to try on’ 
68 odevat' ‘to put on’ pomestit'sja ‘to find room’ 
69 odevat'sja ‘to dress’ pomoch' ‘to help’ 
70 orat' ‘to yell’ popast' ‘to hit’ 
71 otkryvat' ‘to open’ popast'sja ‘to caught’ 
72 padat' ‘to fall’ popisat' ‘to pee-pee’ 
73 pet' ‘to sing’ popit' ‘to drink’ 
74 pisat' ‘to go pee-pee’ poprobovat' ‘to try’ 
75 pit' ‘to drink’ porezat' ‘to cut’ 
76 plakat' ‘to cry’ posmotret' ‘to look’ 
77 plavat' ‘to swim’ posolit' ‘to salt’ 
78 poluchat'sja ‘to succeed’ pospat' ‘to sleep’ 
79 povorachivat'sja ‘to turn’ postavit' ‘to put’ 
80 prjatat' ‘to hide’ postroit' ‘to build’ 
81 prjatat'sja ‘to hide’ potashchit' ‘to drag’ 
82 prosypat'sja ‘to wake up’ poterjat' ‘to lose’ 
83 prygat' ‘to jump’ potjanut' ‘to pull’ 
84 pugat' ‘to scare’ potrogat' ‘to touch’ 
85 pugat'sja ‘to be frighten’ povaljat'sja ‘to roll about’  
86 rabotat' ‘to work’ povernut'sja ‘to turn around’ 
87 rasti ‘to grow’ pozhalet' ‘to pity’ 
88 rezat' ‘to cut’ pozvat' ‘to call’ 
89 risovat' ‘to draw’ pozvonit' ‘to make a call’ 
90 risovat'sja ‘to be drawn (by)’ pridumat' ‘to come up with’ 
91 rugat' ‘to scold’ priehat' ‘to arrive’ 
92 rvat' ‘to tear apart’ prignut' ‘to jump’ 
93 *sadit' ‘to sit’ prijti ‘to come’ 
94 sadit'sja ‘to sit’ prinesti ‘to bring’ 
95 schitat' ‘to count’ prisest' ‘to sit’ 
96 sidet' ‘to sit’ prislat' ‘to send’ 
97 slushat' ‘to hear’ prosnut'sja ‘to wake up’ 
98 slushat'sja ‘to obey’ prygnut' ‘to jump’ 
99 slyshat' ‘to hear’ pustit' ‘to release’ 
100 smotret' ‘to look’ rasserdit'sja ‘to get angry’ 
101 smyvat' ‘to wash away’ rasskazat' ‘to tell’ 
102 snimat' ‘to take off’ razbit' ‘to break’ 
103 snimat'sja ‘to take off’ razbit'sja ‘to be broken’ 
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104 sobirat' ‘to gather’ rodit' ‘to give birth’ 
105 sobirat'sja ‘to prepare’ rodit'sja ‘to be born’ 
106 spat' ‘to slip’ sdelat' ‘to make’ 
107 spuskat' ‘to pull down’ sest' ‘to sit’ 
108 spuskat'sja ‘to go down’ s''est' ‘to eat (up)’ 
109 stavit' ‘to put’ skazat' ‘to tell’ 
110 stirat' ‘to wash’ skushat' ‘to eat (up)’ 
111 stirat'sja ‘to be washed’ slezt' ‘to get down’ 
112 stojat' ‘to stand’ slipnut'sja ‘to stick together’ 
113 stuchat' ‘to knock’ slomat' ‘to break’ 
114 sushit' ‘to dry’ slomat'sja ‘to be broken’ 
115 tancevat' ‘to dance’ sluchit'sja ‘to happen’ 
116 taskat' ‘to drag’ smyt' ‘to wash away’ 
117 tjanut'sja ‘to stretch’ snesti ‘to carry (to)’ 
118 torchat' ‘to protrude’ snjat' ‘to take away’ 
119 trogat' ‘to touch’ sorvat' ‘to tear down’ 
120 tykat' ‘to poke’ sprjatat' ‘to hide’ 
121 ubegat' ‘to run away’ sprjatat'sja ‘to conceal’ 
122 ubirat' ‘to clean up’ stat' ‘to become’ 
123 uchit'sja ‘to study’ svarit' ‘to cook’ 
124 umet' ‘to be able’ ubezhat' ‘to run away’ 
125 valit'sja ‘to lie about’ ubit' ‘to kill’ 
126 valjat' ‘to drag along’ udarit' ‘to strike’ 
127 varit' ‘to cook/boil’ ugadat' ‘to guess’ 
128 videt' ‘to see’ ujti ‘to leave’ 
129 vkljuchat'sja ‘to turn on’ ukatit'sja ‘to roll away’ 
130 vonjat' ‘to stink’ ukusit' ‘to bite’ 
131 vstavat' ‘to stand up’ uletet' ‘to fly away’ 
132 vstrechat' ‘to meet’ upast' ‘to fall down’ 
133 vybrasyvat' ‘to throw away’ ustat' ‘to get tired’ 
134 vyt' ‘to howl’ uvidet' ‘to see’ 
135 vytaskivat' ‘to take out’ vkljuchit' ‘to turn on’ 
136 vytirat'sja ‘to wipe oneself’ vstat' ‘to stand up’ 
137 zabirat' ‘to take away’ vybrat' ‘to choose’ 
138 zakryvat' ‘to close’ vybrosit' ‘to throw away’ 
139 zalazit' ‘to climb’ vyigrat' ‘to win’ 
140 zanimat'sja ‘to study’ vykljuchit' ‘to turn off’ 
141 zasypat' ‘to fall asleep’ vyrastit' ‘to rise’  
142 zhdat' ‘to wait for’ vyteret' ‘to wipe’ 
143 zhit' ‘to live’ vytjanut' ‘to stretch’ 
144 znachit' ‘to mean’ vzjat' ‘to take’ 
145 znat' ‘to know’ zabrat' ‘to take back’ 
146 zvat' ‘to call’ zabyt' ‘to forget’ 













zakryt' ‘to close’ 
149 
  






zamjorznut' ‘to freeze’ 
152 
  
zaputat'sja ‘to entangle (in)’ 
153 
  
zarjadit'sja ‘to be charged’ 
154 
  
zastrjat' ‘to get stuck’ 
155 
  
zavjazat' ‘to tie up’ 
156 
  
zazhech' ‘to light’ 
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